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ABSTRACT
The p u rp o se  o f  t h i s  s tu d y  was to  s tu d y  th e  e f f e c t s  o f  
su p p lem en ta ry  is o m e tr ic  e x e r c i s e s  w ith  swimming and g o l f  on 
m u scu la r  s t r e n g t h ,  p h y s ic a l  f i t n e s s  and c a r d io v a s c u la r  e f f i c i e n c y
►
o f  c o l le g e  women.
F or th e  s tu d y ,  n i n e t y - s i x  c o l le g e  women e n r o l le d  in  
p h y s ic a l  e d u c a tio n  b a s ic  s k i l l s  c l a s s e s  composed fo u r  g ro u p s—
Group 1 p a r t i c i p a t e d  in  in te rm e d ia te  swimming and an is o m e tr ic  
e x e r c i s e  p rogram ; Group I I  p a r t i c i p a t e d  in  b eg in n in g  g o l f  and 
an is o m e tr ic  e x e r c i s e  p rog ram ; Group I I I  p a r t i c i p a t e d  in  i n t e r -  
m e d ia te  swimming w ith  no su p p le m en ta ry  e x e r c i s e s ;  and Group IV 
p a r t i c i p a t e d  in  b e g in n in g  g o l f  w ith  no su p p lem en ta ry  e x e r c i s e s .
At th e  b e g in n in g  and a t  th e  end o f  an e ig h t-w ee k  p e r io d ,  
s u b je c ts  w ere t e s t e d  on th e  R o g e r 's  P h y s ic a l  F i tn e s s  In d ex  T e s t 
and th e  C a rd io v a s c u la r  E f f ic ie n c y  T e s t f o r  G i r l s  and Women.
S u b je c ts  in  th e  is o m e tr ic  e x e r c i s e  program  were a ls o  g iv e n  s t r e n g th  
t e s t s  w ith  a  s p r in g - s c a l e  d e v ic e .
The t - t e s t  was u sed  t o  d e te rm in e  th e  s ig n i f i c a n c e  o f  th e  
d i f f e r e n c e  betw een  i n i t i a l  and f i n a l  means on a i l  t e s t s .  A n a ly s is  
o f  c o v a r ia n c e  was em ployed in  t r e a t i n g  th e  d a ta  to  compare e f f e c t s  
o f  t h e  fo u r  d i f f e r e n t  p rogram s o f  a c t i v i t y .
F in d in g s  in  th e  s tu d y  were a s  f o l lo w s :
1 . A l l  g ro u p s  showed s i g n i f i c a n t  im provem ent in  P h y s ic a l
x
F i tn e s s  Index .
. C a rd io v a s c u la r  e f f i c i e n c y  was improved s i g n i f i c a n t l y  
by groupB p a r t i c ip a t i n g  in  sw inning and iso m e tr ic  
e x e r c i s e s ,  g o l f  and is o m e tr ic  e x e r c i s e s ,  and swimming 
w ith o u t iso m e tr ic  e x e r c i s e s .
A ll  g roups showed s ig n i f i c a n t  in c r e a s e  in  p u l l - u p s ,  
arm s t r e n g th ,  le g  l i f t ,  and lung  c a p a c i ty .  Push-up 
s c o re s  w ere im proved by g roups p a r t i c ip a t i n g  in  
swimming and is o m e tr ic  e x e r c i s e s ,  g o lf  and iso m e tr ic  
e x e r c i s e s ,  and in  g o l f  o n ly . No group showed 
s ig n i f i c a n t  changes in  g r ip  s t r e n g th .  Back l i f t  
s c o re s  were in c re a s e d  by s u b je c ts  p a r t i c ip a t i n g  in  
g o l f  w ith o u t is o m e tr ic  e x e r c i s e s .
Com parison o f  th e  fo u r  program s o f  a c t i v i t y  r e s u l t e d  in  
two s ig n i f i c a n t  i n t e r a c t io n s  w hich in d ic a te d  th a t  
swimming and is o m e tr ic  e x e r c is e s  combined were fav o red  
o v e r g o l f  and is o m e tr ic s  combined ami t h a t  g o l f  a lo n e  
was more e f f e c t i v e  th a n  swimming a lo n e  in  im proving 
th e  P h y s ic a l  F i tn e s s  Index  and le g  s t r e n g th .
In  com paring program s in  developm ent o f  c a rd io v a s c u la r  
e f f i c i e n c y ,  is o m e tr ic  e x e r c is e  program s were found to  
be s i g n i f i c a n t l y  s u p e r io r  to  n o n - is o m e tr ic  p rogram s, 
and swimming program s w ere s u p e r io r  to  g o l f  p rogram s.
6 . D if fe re n c e s  betw een  g ro u p s w ere n o t  s ig n i f i c a n t  in
p u l l - u p s ,  p u s h -u p s , g r ip  s t r e n g t h ,  back l i f t  and
lu n g  c a p a c i ty .  C om parisons in  arm s t r e n g th  in d ic a te d  
t h a t  is o m e tr ic  e x e r c i s e  program s w ere s i g n i f i c a n t l y  
s u p e r io r  to  n o n - is o m e tr ic  e x e r c is e  p rogram s.
7 . S u b je c ts  p a r t i c i p a t i n g  in  is o m e tr ic  e x e r c i s e s  showed
h ig h ly  s i g n i f i c a n t  s t r e n g th  g a in s  in  t e s t s  w ith  th e
s p r in g - s c a le  m easu rin g  d e v ic e .
The fo llo w in g  c o n c lu s io n s  r e s u l t e d  from  t h i s  s tu d y :
1 . P h y s ic a l  f i t n e s s  o f  c o l le g e  women a s  m easured  by th e  #
R o g e r 's  P h y s ic a l  F i tn e s s  Index  T e s t can  be im proved 
by p a r t i c i p a t i o n  in  in te rm e d ia te  swimming, b e g in n in g  
g o l f ,  and a  co m b in a tio n  o f  e i t h e r  o f  th e s e  a c t i v i t i e s  
and an is o m e tr ic  e x e r c i s e  p rogram .
2 . T here  was no d i f f e r e n c e  'in  th e  e f f e c t iv e n e s s  o f  i n t e r ­
m e d ia te  swimming and b e g in n in g  g o l f  in  im provement 
o f  p h y s ic a l  f i t n e s s  o f  c o l le g e  women a s  m easured  by 
th e  R o g e r 's  P h y s ic a l  F i tn e s s  In d ex  T e s t .
3 . A d d itio n  o f  an is o m e tr ic  e x e r c is e  program  t o  in te rm e d ia te
swimming and b e g in n in g  g o l f  d id  n o t in c r e a s e  th e  
e f f e c t iv e n e s s  o f  th e s e  a c t i v i t i e s  in  im provem ent o f  
p h y s ic a l  f i t n e s s  o f  c o l le g e  women.
4- In te rm e d ia te  swimming im proves th e  c a r d io v a s c u la r
e f f i c i e n c y  o f  c o l le g e  women, w hereas b e g in n in g  g o l f
x i i
a s  ta u g h t  in  t h i s  program  d o es  n o t .
In te rm e d ia te  swimming w ith  su p p lem en ta ry  is o m e tr ic  
e x e r c i s e s  and b e g in n in g  g o l f  w ith  su p p lem en ta ry  
is o m e tr ic  e x o r c is e s  im prove c a r d io v a s c u la r  e f f i c i e n c y  
o f  c o l le g e  women.
The a d d i t io n  o f  is o m e tr ic  e x e r c i s e s  to  th e  in te rm e d ia te  
swimming and b eg in n in g  g o l f  a c t i v i t i e s  d e v e lo p s  arm 
s t r e n g th  a s  m easured  by th e  R o g e r 's  P h y s ic a l  F i tn e s s  
Index  T e st more e f f e c t i v e l y  th a n  m ere p a r t i c i p a t i o n  in  
th e  a c t i v i t i e s  w ith o u t su p p lem en ta ry  e x e r c i s e s .
x i i i
CHAPTER I
STATEMENT OF THE PROBLEM
I .  INTRODUCTION
P h y s ic a l  e d u c a to rs  s u b s c r ib e  to  th e  b e l i e f  t h a t  p h y s ic a l  
developm ent i s  one o f  th e  fo rem o st o b je c t iv e s  o f  a  p h y s ic a l  
e d u c a tio n  program . T h is  i s  g e n e r a l ly  in te r p r e t e d  to  mean, in  
p a r t ,  th e  developm ent o f  a s t a t e  o f  p h y s ic a l  f i t n e s s  o r  v ig o r  
in  th e  p e rso n  engaging  in  a  program  o f  p h y s ic a l  a c t i v i t y .
P h y s ic a l  f i t n e s s ,  a  m ajo r p a r t  o f  t o t a l  f i t n e s s ,  h as  been
g iv en  many d e f i n i t i o n s  and i s  c o n s id e re d  to  in c lu d e  a  number o f
e le m e n ts . S c o tt  and F rench  d e f in e d  f i t n e s s  a s  fo llo w s :
The f i t  p e rso n  i s  one who i s  f r e e  o f  l im i t in g  and d e b i l i t a t i n g  
a i lm e n ts ,  and who h a s  th e  s tam in a  and s k i l l  to  do th e  d a y 's  
w ork, and who h as  s u f f i c i e n t  r e s e r v e  en e rg y  n o t o n ly  to  meet 
em ergencies  b u t to  p ro v id e  a  z e s t  f o r  l e i s u r e  tim e  l i v i n g .
L arson  l i s t e d  th e  e lem e n ts  co m p ris in g  p h y s ic a l  f i t n e s s  as  
r e s i s ta n c e  to  d i s e a s e ,  m u scu la r s t r e n g th ,  c i r c u l a t o r y - r e s p i r a t o r y  
fu n c t io n ,  n u t r i t i o n a l  s t a t u s ,  body b u i ld ,  f l e x i b i l i t y ,  and m otor 
s k i l l s .
G ladys S c o t t  and E s th e r  F ren ch , M easurement and E v a lu a tio n  
in  Physical E d u ca tio n  (Dubuque, Iowa: Vfcn. C. Brown Co. P u b l i s h e r s ,  
1 9 5 7 ), p . 277.
^Leonard A. L a rso n , "D efin in g  P h y s ic a l  F i tn e s s —With P ro ced u res  
f o r  I t s  M easurem ent, M J o u r n ^  o f  H e a lth  and P h y s ic a l  E d u c a tio n . X III  
(Ja n u a ry ,. 19A 2), p p . 18 -1 9 .
T h is  in v e s t ig a t io n  was concerned  w ith  two o f  th e s e  e le m e n ts , 
m u scu la r s t r e n g th  and th e  c i r c u l a t o r y - r e s p i r a t o r y  fu n c tio n  o r  
c a r d io v a s c u la r  e f f i c i e n c y .  C laim s have been made o r  im p lied  t h a t  
p a r t i c ip a t i o n  in  th e  tlsu a l c o l le g e  p h y s ic a l  e d u c a tio n  c l a s s  w i l l  
c o n t r ib u te  to  th e  developm ent o f  s tr e n g th  and c a rd io v a s c u la r  
e f f i c i e n c y .  Some re s e a r c h  s tu d ie s  su p p o rt t h i s  b e l i e f ,  w h ile  
some do n o t .  In  o th e r  r e s e a rc h  s tu d ie s  a c t i v i t i e s  have been 
shown to  c o n t r ib u te  in  v a ry in g  d e g re e s  to  th e s e  a s p e c ts  o f  d ev e lo p ­
m ent.
I t  i s  th e  o p in io n  o f  some p h y s ic a l  e d u c a to rs  t h a t  e x e rc is e  
program s sh o u ld  supplem ent p a r t i c i p a t i o n  in  s p o r ts  s k i l l  a c t i v i t y .  
V arious ty p e s  o f  c o n d it io n in g  program s such a s  t r a d i t i o n a l  
c o n d it io n in g  e x e r c i s e s ,  w eig h t t r a i n i n g ,  and is o m e tr ic  e x e rc is e  
program s have been s tu d ie d  by a  number o f  i n v e s t ig a to r s  in  an 
e f f o r t  t '  d e te rm in e  th e  e f f e c t s  o f  th e s e  program s on th e  developm ent
e
o f  p h y s ic a l  f i t n e s s .
11. PURPOSE OF THE STUDY
I t  was th e  purpose  o f  t h i s  s tu d y  to  s tu d y  th e  e f f e c t s  o f  
su p p lem en tary  is o m e tr ic  e x e r c is e s  w ith  swimming and g o l f  on 
m u scu la r s t r e n g th  and p h y s ic a l  f i t n i s s  a s  m easured by th e  R o g e r 's  
P h y s ic a l  F i tn e s s  Index  T e s t^  and on c a rd io v a s c u la r  e f f ic ie n c y  a s
Donald K. Mathews, M easurement in  P h y s ic a l  E d u ca tio n  
( P h i la d e lp h ia ,  P e n n sy lv a n ia : W. B. Saunders Company, 19 5 8 ), 
pp . 58-74.
m easured by th e  C a rd io v a s c u la r  E f f ic ie n c y  T ea t f o r  G ir la  and 
Women. ^
I I I .  NEED TOR THE STUDY
I t  i s  im p o rtan t t h a t  th e  p h y s ic a l  e d u c a to r  know th e  
c o n tr ib u t io n s  o f  th e  a c t i v i t i e s  which a r e  made a v a i la b le  to  
s tu d e n ts  in  a  p h y s ic a l  e d u c a tio n  program . C o n f l ic t in g  r e s u l t s  
have been re p o r te d  o f  s tu d ie s  conducted  to  d e te rm in e  th e  e f f e c t s  
o f  v a r io u s  s p o r ts  a c t i v i t i e s  on th e  developm ent o f  p h y s ic a l  
f i t n e s s .  Two o f  th e s e  a c t i v i t i e s ,  in te rm e d ia te  swimming and 
b eg in n in g  g o l f ,  were s e le c te d  by th e  a u th o r  f o r  f u r t h e r  s tu d y .
T h is  in v e s t ig a t io n  p ro v id ed  th e  o p p o r tu n ity  to  s tu d y  and compare 
th e  e f f e c t  o f  th e s e  two a c t i v i t i e s  on th e  p h y s ic a l  f i t n e s s  o f  
c o l le g e  women.
A lthough th e r e  has been c o n s id e ra b le  r e s e a rc h  done l a t e l y  
on th e  v a lu e s  o f  is o m e tr ic  e x e r c i s e s ,  v e ry  few s tu d ie s  have been 
r e p o r te d  w h ich 'h av e  in v o lv ed  c o l le g e  women. As iso m e tr ic  e x e r c is e  
i s  a  r e l a t i v e l y  new f i e l d  o f  c o n c e rn , i t  i s  im p o rta n t t h a t  a l l  
a s p e c ts  o f  is o m e tr ic s  be s tu d ie d  in  o rd e r  to  d e te rm in e  i t s  v a lu e .
I t  was f e l t  t h a t  th e  r e s u l t s  o f  t h i s  s tu d y  would c o n t r ib u te  more 
in fo rm a tio n  on is o m e tr ic s  a s  i t  a f f e c t s  women and would be b e n e f i c i a l
S e r a  Skubic and Jean  H odgkins, "C a rd io v a sc u la r  E f f ic ie n c y  
T e s t f o r  G i r l s  and Women," The R esearch  Q u a r te r ly . XXXIV (May,
1 9 6 3 ), pp . 191-197 .
t o  p h y s ic a l  e d u c a to rs  in  o rg a n is in g  program s co n ce rn ed  w ith  
developm ent o f  p h y s ic a l  f i t n e s s  in  c o l le g e  women.
IV. LIMITATIONS OF THE STUDY
The s tu d y  was l im i t e d  t o  a  p e r io d  o f  e ig h t  w eeks. I t  
was co n d u cted  in  L o u is ia n a  d u r in g  th e  summer m onths and p e r ­
form ance was p o s s ib ly  in f lu e n c e d  by w ea th e r  c o n d i t io n s  o f  h ig h  
te m p e ra tu re s .
S u b je c ts  w ere a sk ed  n o t t o  p a r t i c i p a t e  in  s tre n u o u s  
a c t i v i t i e s  o u ts id e  o f  c l a s s ,  b u t  i t  was im p o ss ib le  to  a c t u a l l y  
c o n t r o l  any such p a r t i c i p a t i o n .
V. DEFINITIONS OF TERMS
F or t h i s  s tu d y  th e  fo llo w in g  d e f i n i t i o n s  o f  te rm s  w ere
u se d :
C a rd io v a s c u la r  e f f i c i e n c y  i s  th e  a b i l i t y  o f  th e  h e a r t  and 
c i r c u l a t o r y  system  t o  a d ju s t  to  th e  s t r e s s  o f  a c t i v i t y . 5
Iso m e tr ic  c o n t r a c t io n  i s  th e  developm ent o f  t e n s io n  w ith o u t 
a  s h o r te n in g  o f  m uscle  f i b e r . ^
I s o m e tr ic  e x e r c i s e  i s  an  e x e r c i s e  in  w hich a  s t a t i c  m uscle
I  ■ 1 ■  ■
5I b i d . , p .  191.
^Lawrence E. M orehouse and A. T. M i l l e r ,  J r . ,  P h y s io lo g y  
o f  E x e rc is e  ( S t .  L o u is : The C. V. Mosby C o ., 1 9 5 9 ), p . 27 .
5
c o n t r a c t io n  i s  h e ld  f o r  a  d e s ig n a te d  le n g th  o f  t im e .?
M uscular s t r e n g th  i s  th e  maximum te n s io n  a  m uscle can
a
ap p ly  in  a  s in g le  c o n t r a c t io n .
P h y s ic a l  F i tn e s s  Index  i s  th e  s c o re  d e r iv e d  from  com paring 
an ach iev ed  S tre n g th  Index  w ith  a  norm b ased  upon th e  i n d i v i d u a l 's  
s e x , w eig h t and ag e . A P h y s ic a l  F i tn e s s  Index  o f  100 i s  c o n s id e r ­
ed a v e ra g e .^
S tre n g th  Index  i s  th e  g ro ss  sc o re  o b ta in e d  from lung  
c a p a c i ty  and th e  fo llo w in g  s ix  s t r e n g th  t e s t s :  r i g h t  g r ip ,  l e f t  
g r i p ,  back l i f t ,  le g  l i f t ,  p u l l - u p s ,  and p u sh -u p s ( th e  l a t t e r  
two combined in  a  fo rm u la  p ro v id e  a  s t r e n g th  s c o r e ) . ^
7
H. H a rr iso n  C la rk e , "Development o f  V o l i t io n a l  M uscle 
S tre n g th  a s  R e la te d  to  F i tn e s s ,"  E x e rc is e  and F i t n e s s . (C hicago: 
The A th le t i c  I n s t i t u t e ,  I9 6 0 ) ,  p . 204.
8 I b id .
9
M athews, l o c . c i t . . 58.
10 I b id .
CHAPTER II
REVIEW OF RELATED LITERATURE
A rev iew  o f  th e  l i t e r a t u r e  r e v e a le d  t h a t  th e r e  have n o t 
been any s tu d ie s  o f  t h i s  e x a c t n a tu r e  r e p o r te d .  The r e l a t e d  
s tu d ie s  in v e s t ig a t in g  th e  r e l a t i v e  c o n t r ib u t io n s  o f  v a r io u s  
s p o r ts  a c t i v i t i e s  to  p h y s ic a l  f i t n e s s ,  th e  e f f e c t s  o f  iso m e tr ic  
e x e r c is e  program s on s t r e n g th  developm ent and c a rd io v a s c u la r  
c o n d i t io n ,  and th e  m easurem ent o f  c a rd io v a s c u la r  e f f ic ie n c y  w i l l  
be p re s e n te d  in  t h i s  c h a p te r .
I .  LITERATURE CONCERNING THE CONTRIBUTIONS OF VARIOUS 
SPORTS ACTIVITIES TO PHYSICAL FITNESS
In t h i s  s e c t io n  th e  w r i t e r  h as  a tte m p te d  to  fo cu s  p a r t i ­
c u la r ly  on s tu d ie s  d e a l in g  w ith  th e  c o n t r ib u t io n s  o f  swimming and 
g o l f ,  th e  s p o r ts  a c t i v i t i e s  s tu d ie d  in  t h i s  i n v e s t ig a t io n .  Some 
o f  th e  rev iew ed  s tu d ie s  employed a  r a t i n g  te c h n iq u e  f o r  e v a lu a t io n ;  
o th e r s  w ere e x p e r im e n ta l in  d e s ig n .
An e x te n s iv e  e v a lu a t io n  o f  p h y s ic a l  e d u c a tio n  a c t i v i t i e s  
was found in  a  r e p o r t  made by th e  C onm ittee  on C urricu lum  R esearch  
o f  th e  C o lleg e  P h y s ic a l  E d u ca tio n  A s s o c ia tio n  in  1930 .^  The 
a c t i v i t i e s  w ere r a te d  by e x p e r ts  in  te rm s o f  t h e i r  c o n t r ib u t io n  to
"^William R. L a P o rte , The P h y s ic a l  E d u c a tio n  C u rricu lu m . C o lleg e  
Book S to r e ,  Los A n g eles , C a l i f o r n i a ,  1955- S ix th  e d i t i o n ,  p p . 9 -1 1 .
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p h y s ic a l ,  i n t e l l e c t u a l ,  s o c i a l ,  s a f e t y ,  and r e c r e a t i o n a l  a s p e c t s  
o f  dev elo p m en t. Swimming was g iv e n  th e  maximum r a t i n g  o f  te n  
f o r  i t s  c o n t r ib u t io n  to  p h y s ic a l  dev e lo p m en t. G o lf was g iv e n  a  
r a t i n g  o f  s ix .
2
P o lan sk y  e v a lu a te d  a c t i v i t i e s  f o r  c o l le g e  men by m eans o f  
J u d g e s ' r a t i n g s .  U sing a  r a t i n g  o f  z e ro  to  t e n ,  th e  Ju d g es  r a t e d  
swimming 7 .5  and g o l f  5-0  in  s t r e n g th  d ev e lo p m en t. In  developm ent 
o f  c a r d io v a s c u la r  en d u ra n c e , swimming was r a t e d  8 .5  and g o l f  4*0.
In  an e v a lu a t io n  o f  a c t i v i t i e s  f o r  g i r l s  in  seco n d a ry  
s c h o o ls  Sm ith^ used  Ju d g e s ' r a t i n g s .  R a tin g s  on a  te n  p o in t  b a s is  
show swimming r a t e d  9 .5  in  m u scu la r  s t r e n g th  developm ent and 9*0 
in  c a r d io v a s c u la r - r e s p i r a to r y  e f f i c i e n c y  dev elo p m en t. G o lf  was 
g iv e n  a  r a t i n g  o f  6 .0  f o r  s t r e n g th  developm ent and 3 .5  f o r  c a r d io ­
v a s c u l a r - r e s p i r a t o r y  e f f i c i e n c y .
B roer^  s t a t e d  t h a t  th e r e  h a s  n o t  been enough r e s e a r c h  done 
t o  d e te rm in e  th e  r e l a t i v e  c o n t r ib u t io n s  o f  a l l  th e  a c t i v i t i e s  in
^D avid L. P o lan sk y , "An E v a lu a tio n  o f  S e le c te d  P h y s ic a l  
E d u c a tio n  A c t i v i t i e s  f o r  C o lle g e  Men: A C om parative A n a ly s is  o f  
P h y s ic a l  E d u c a tio n  A c t i v i t i e s  t o  D eterm ine T h e ir  E d u c a tio n a l  
P o t e n t i a l s "  (m ic ro -c a rd e d  Ed.D . d i s s e r t a t i o n ,  New York U n iv e r s i ty ,  
New Y ork, 1957), p .  130.
3
Hope M. S m ith , "An E v a lu a tio n  o f  S e le c te d  P h y s ic a l  E d u c a tio n  
A c t i v i t i e s  f o r  G i r l s  in  S econdary  S c h o o ls : A C om parative  A n a ly s is  o f  
P h y s ic a l  E d u c a tio n  A c t i v i t i e s  t o  D eterm ine T h e ir  E d u c a tio n a l  
P o t e n t i a l s , "  (m ic ro -c a rd e d  Ph.D . d i s s e r t a t i o n ,  New York U n iv e r s i ty ,  
New Y ork , 1 9 5 4 ), p p . 114-115 .
S f a r io n  R ro e r , "For P h y s ic a l  F i tn e s s  Vary Your P ro g ram ,"  
Jo u rn a l  o f  H e a l th . P h y s ic a l E d u c a tio n  and R e c re a t io n , XXVII 
(S ep tem b er, 1 9 5 6 ), p p . 1 6 -1 9 .
d e v e lo p in g  p h y s ic a l  f i t n e s s .  She r e p o r te d  t h a t  in  s tu d ie s  conducted  
w ith  m ale s tu d e n ts ,  f in d in g s  have shown t h a t  swimming c o n t r ib u te s  
to  th e  developm ent o f  en d u ran ce , b u t n o t to  th e  developm ent o f  
s t r e n g th .
L an d iss^  used  th e  Army A ir  F o rce  P h y s ic a l  F i tn e s s  T e s t  and 
th e  Larson T e s t o f  M otor A b i l i ty  to  i n v e s t i g a t e  th e  e f f e c t  o f  e ig h t  
a c t i v i t i e s —w r e s t l in g ,  c o n d i t io n in g ,  t e n n i s ,  v o l l e y b a l l ,  w eigh t 
t r a i n i n g ,  b o x in g , tu m b lin g -g y m n a s tic s , and swimming. A ll  seven o f 
th e  o th e r  a c t i v i t i e s  in v e s t ig a te d  in  th e  s tu d y  were found t o  be 
s u p e r io r  to  swimning in  developm ent o f  p h y s ic a l  f i t n e s s  and m otor 
a b i l i t y .
S tu d ie s  in  which women s tu d e n ts  p a r t i c ip a t e d  showed v a ry in g  
r e s u l t s .  B en n e tt^  used  a b a t t e r y  o f  t e s t s  to  f in d  th e  r e l a t i v e  
c o n t r ib u t io n s  o f  modern d an ce , fo lk  d a n c e , b a s k e tb a l l ,  and 
swimming to  c e r t a in  m otor a b i l i t i e s  in  c o l le g e  women. The b a t t e r y  
c o n s is te d  o f  th e  Burpee t e s t  f o r  a g i l i t y  and c o o rd in a t io n ,  r i g h t  
g r ip  s t r e n g th  f o r  g e n e ra l  s t r e n g th ,  a  30 -se c o n d  a i t - u p  t e s t  f o r  
abdom inal s t r e n g th ,  t ru n k  f le x io n  f o r  f l e x i b i l i t y ,  an o b s ta c le  ra c e
^ C arl W. L a n d is s , "The R e la t iv e  In f lu e n c e  o f  V ario u s  P h y s ic a l  
E d u c a tio n  A c t i v i t i e s  on M otor A b i l i t y  and P h y s ic a l  F i t n e s s ,"  
(m ic ro -ca rd e d  Ph.D . d i s s e r t a t i o n ,  P en n sy lv a n ia  S ta t e  C o lle g e , S ta te  
C o lle g e , P e n n sy lv a n ia , 1 9 5 1 ), p p . 3 9 -4 0 .
^ C o lleen  L. B e n n e tt , "The R e la t iv e  C o n tr ib u tio n  o f  Modern 
D ance, F o lk  D ance, B a s k e tb a l l ,  and Swinming to  S e le c te d  and G en era l 
M otor A b i l i t i e s  o f  C o lleg e  Women," (m ic ro -c a rd e d  P .E .D . d i s s e r t a t i o n ,  
In d ia n a  U n iv e r s i ty ,  B loom ington , 1 9 5 5 ), PP* 99-101.
f o r  sp eed , th e  s ta n d in g  b road  jump f o r  le g  s tr e n g th  and pow er, 
th e  b a s k e tb a l l  th row  f o r  d i s ta n c e  f o r  arm and s h o u ld e r  s t r e n g th ,  
Bass Leap t e s t  f o r  b a la n c e , Brouha S tep  T e s t f o r  endurance a n d /o r  
o rg a n ic  f i t n e s s ,  and S c o t t 's  M otor A b i l i ty  B a tte ry  f o r  g e n e ra l  
m otor a b i l i t y .  Swinming was found to  be th e  m ost e f f e c t i v e  
a c t i v i t y  in  th e  developm ent o f  a g i l i t y ,  c o o rd in a t io n ,  s t r e n g th ,  
f l e x i b i l i t y ,  and sp eed . She found g a in s  in  g r ip  and abdom inal 
s tr e n g th  b u t no g a in s  in  le g  and sh o u ld e r  s t r e n g th  a s  a  r e s u l t  
o f  a  swimming program .
m
S m alley  and Sm alley? s tu d ie d  th e  e f f e c t s  o f  swimming, 
fo lk  d an ce , badm in ton , dance fu n d am e n ta ls , v o l l e y b a l l ,  hockey , 
f e n c in g , b a s k e tb a l l ,  a r c h e ry ,  and t e n n i s .  Endurance was t e s t e d  
by G lasso w 's  m o d if ic a t io n  o f  th e  Burpee t e s t .  Arm and sh o u ld e r  
g i r d l e  s t r e n g th  was m easured by means o f  a  p u s h -p u ll  a ttach m en t 
on a  g r ip  dynam om eter. Of th e  t e n  a c t i v i t i e s  swimming ranked 
h ig h e s t  f o r  c o n t r ib u t io n  to  en d u ran ce , b u t was n in th  in  developm ent 
o f  arm and sh o u ld e r  g i r d l e  s t r e n g th .
Mohr® used  th e  fo llo w in g  b a t t e r y  in  a  s tu d y  o f  c e r t a in  
a s p e c ts  o f  p h y s ic a l  f i t n e s s  o f  c o l le g e  women: a  c h a i r - s te p p in g
^ J e a n e t te  E. S m alley  and M arian  S m alley , "Changes in  
Endurance and in  Arm and S h o u ld e r G ird le  S tre n g th  o f  C o lleg e  Women 
in  C e r ta in  P h y s ic a l  E d u ca tio n  C la s s e s ,"  The R esearch  Q u a r te r ly .
XXVI (May, 1 9 4 5 ), PP. 144-145.
®Dorothy R. Mohr, "The M easurement o f  C e r ta in  A sp ec ts  o f  th e  
P h y s ic a l  F i tn e s s  o f  C o lleg e  Women," The R esearch  Q u a r te r ly . XXV 
(December, 1 9 4 4 ), p . 349.
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t e 9 t  to  m easure e n d u ran ce , s i t - u p a  to  m easure abdom inal s t r e n g th ,  
p u l l s  on a  sp r in g  s c a le  to  m easure arm s t r e n g th ,  p u sh -u p s  to  
m easure arm and s h o u ld e r  g i r d l e  s t r e n g th ,  a  bouncing  t e s t  to  
m easure fo o t  s t r e n g th ,  and a  m o d if ic a t io n  o f  S c o t t 's  o b s ta c le  ru n  
to  m easure a g i l i t y .  She found t h a t  swimming c o n tr ib u te d  
s ig n i f i c a n t l y  to  th e  developm ent o f  arm s t r e n g th ,  abdom inal s t r e n g th ,  
f o o t  s t r e n g th  and a g i l i t y ,  b u t t h a t  i t  d id  n o t s ig n i f i c a n t l y  improve 
arm and sh o u ld e r  g i r d l e  s t r e n g th .  She d id  n o t f in d  a . s i g n i f i c a n t  
d i f f e r e n c e  among th e  c o n t r ib u t io n s  o f  sw ijnning, r e c r e a t io n a l  games, 
team  s p o r t s ,  and d an ce .
C a r te r^  s tu d ie d  th e  e f f e c t s  o f  b eg in n in g  badm inton , b eg in n in g  
b o w lin g , b eg in n in g  swimming, b e g in n in g  f e n c in g ,  b a s k e tb a l l ,  body 
c o n d i t io n in g ,  i n t e r n a t i o n a l  f o lk  d an ce , and g e n e ra l  b a s ic  p h y s ic a l  
e d u c a tio n  on c e r t a in  e lem en ts  o f  p h y s ic a l  f i t n e s s  o f  c o l le g e  women. 
These e le m e n ts  and th e  t e s t  f o r  m easuring  each  were a s  fo llo w s : 
f l e x i b i l i t y ,  T h ro u g h - th e -s t ic k ;  arm and s h o u ld e r  g i r d l e  s t r e n g th  
and e n d u ran ce , p u l l -u p s  and p u sh -u p s ; abdom inal s t r e n g th  and 
e n d u ran ce , c u r l - u p s ; e n d u ra n ce , sq u a t t h r u s t s ;  and a g i l i t y ,  th e  
I l l i n o i s  A g i l i ty  Run. A ll  a c t i v i t i e s  c o n tr ib u te d  tow ard  im prove­
ment o f  some o f . t h e  e le m en ts  o f  p h y s ic a l  f i t n e s s  m easured in  t h i s  
s tu d y . Swinming was found to  show s ig n i f i c a n t  improvement a t  th e
^ E ls ie  M. C a r te r ,  "The E f f e c t s  o f  C e r ta in  P h y s ic a l  E d u c a tio n  
A c t i v i t i e s  on Some E lem ents o f  P h y s ic a l  F i tn e s s  o f  Freshman C o lleg e  
Women," (u n p u b lish ed  M a s te r 's  t h e s i s ,  U n iv e r s i ty  o f  W ashington, 
S e a t t l e ,  1 9 5 8 ), pp . 53-90.
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.05  l e v e l  o f  c o n f id e n c e  in  abdom inal s t r e n g th  and en d u ran ce .
However, improvement in  th e  s c o re s  in  th e  t o t a l  p h y s ic a l  b a t t e r y  
was n o t s ig n i f i c a n t  f o r  th e  swinming g ro u p .
In  an i n v e s t ig a t io n  o f  s e le c te d  p h y s ic a l  e d u c a tio n  
a c t i v i t i e s  on c a rd io v a s c u la r  e f f i c i e n c y  a s  m easured by th e  T u t t l e  
P u lse  R a tio  T e s t ,  L u c i l l e  L e e ^  d id  n o t f in d  any m easu rab le  e f f e c t s .  
Badm inton, t e n n i s ,  D anish g y m n a s tic s , modem d an ce , and swimming 
were s tu d ie d .  A lthough i t  was n o t  s t a t i s t i c a l l y  s i g n i f i c a n t ,  
g r e a te r  improvement was made in  swimming th a n  in  o th e r  a c t i v i t i e s .
Mary C. L ee^- used  th e  AAHPER Youth F i tn e s s  T e st to  s tu d y  
th e  e f f e c t s  o f  an o r i e n ta t i o n  c l a s s  in  p h y s ic a l  e d u c a tio n  on th e  
p h y s ic a l  f i t n e s s  o f  freshm an c o l le g e  women. The c o u rse  in c lu d ed  
fu n d am en ta ls  o f  movement, body m ech an ics , swimming, s a f e t y ,  h e a l th  
knowledge and p r a c t i c e s ,  team  and in d iv id u a l  s p o r t s ,  and fundam en ta l 
rhy thm s. A f te r  co m p le tin g  th e  one se m e s te r  c o u rs e , th e  s u b je c ts  
showed a  mean im provement in  th e  f i t n e s s  t e s t  b a t t e r y  s c o re s  a t  
th e  .01  l e v e l  o f  c o n f id e n c e .
^ L u c i l l e  L ee , "The E f f e c t s  o f  C e r ta in  Forms o f  E x e rc is e  
Upon th e  P h y s ic a l  F i tn e s s  o f  C o lle g e  Women a s  M easured by th e  
T u t t l e  P u lse  R a tio  T e s t ,"  (u n p u b lish e d  M a s te r 's  t h e s i s ,  S ta te  
C o lleg e  o f  W ashing ton , P u llm an , 1 9 4 6 ), p . 30 .
^ M a ry  C. L ee , "A S tudy  o f  th e  Changes in  P h y s ic a l  F i tn e s s  
and H ea lth  In fo rm a tio n  o f  118 Freshman C o lleg e  Women E n ro lle d  in  
a  C ourse H i t i t l e d  'O r ie n ta t io n  to  P h y s ic a l  E d u c a tio n 1 a t  W ells 
C o lle g e , A u ro ra , New Y o rk ,"  (u n p u b lish e d  M a s te r 's  t h e s i s ,  Texas 
Women's U n iv e r s i ty ,  D enton, 1 9 6 1 ), p . 64.
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11. LITERATURE CONCERNING THE EFFECTS OF ISOMETRIC EXERCISE 
PROGRAMS ON STRENGTH DEVELOPMENT AND 
CARDIOVASCULAR CONDITION
In  a  re v iew  o f  s tu d ie s  in v o lv in g  p r o g re s s iv e  r e s i s t a n c e  
e x e r c i s e s ,  R asch -^  r e p o r te d  t h a t  s tu d e n ts  a t  S p r in g f i e ld  C o lle g e  
in  1929 and 1930 co n d u c ted  a  s e r i e s  o f  s tu d ie s  which showed t h a t  
i t  was p o s s ib le  to  in c r e a s e  s t r e n g th  by th e  u se  o f  s h o r t  s t a t i c  
c o n t r a c t io n s .  S ubsequen t s tu d i e s  w ere c o n d u c te d , b u t l i t t l e  
a t t e n t i o n  was g iv e n  to  th e  q u e s t io n  o f  s t r o n g th  developm ent th ro u g h  
t h i s  p ro c e s s  u n t i l  H e t t in g e r  and M u l l e r ^  p u b lish e d  r e s u l t s  o f  
t h e i r  e x p e rim en ts  in  1953* These a u th o r s  r e p o r te d  t h a t  a  s in g le  
tw o - th i r d s  maximum is o m e tr ic  e f f o r t  f o r  s i x  seconds once a  day 
r e s u l t e d  in  a  w eekly  g a in  o f  f i v e  p e rc e n t  above th e  i n i t i a l  
s t r e n g th  a lth o u g h  in c r e a s e s  in  d u r a t io n ,  f re q u e n c y , o r  amount o f  
e f f o r t  d id  n o t r e s u l t  in  f a s t e r  o r  g r e a t e r  im provem ent.
Numerous s tu d i e s  in  th e  a r e a  o f  is o m e tr ic  e x e r c is e  have 
been  r e p o r te d  d u r in g  th e  p a s t  te n  y e a r s .  I n v e s t i g a to r s  have
^ P h i l i p  J .  R asch , " P ro g re s s iv e  R e s is ta n c e  E x e rc is e :  I s o to n ic  
and I s o m e tr ic :  A R ev iew ,"  The J o u rn a l  o f  th e  A s s o c j^ t io n  f o r  P h y s ic a l  
and M ental R e h a b i l i t a t i o n . XV (M a rc h -A p ril, 1961) ,  p . 46 .
^ T h .  H e t t in g e r  and E. A. M u lle r ,  "M u sk e lle is tu n g  und M uskel- 
t r a i n i n g , "  A r b e i t s p h y s lo lo g ie . 1 5 :1 1 1 -1 1 6 , 1953- As found  in  
A r th u r  H. S te in h a u s ,  "Some S e le c te d  F a c ts  from  P h y s io lo g y  to  
I l l u s t r a t e  S c i e n t i f i c  P r in c i p l e s  in  A th l e t i c  T r a in in g ,"  57 th  A nnual 
P ro c e e d in g s . The C o lle g e  P h y s ic a l  E d u c a tio n  A s s o c ia t io n . 1954. 
p p . 8 -9 .
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ex p erim en ted  w ith  v a r io u s  ty p e s  o f  is o m e tr ic  program s and w ith  
d i f f e r e n t  m uscle g ro u p s . The r e s u l t s  o f  th e s e  s tu d ie s  have sometim es 
been c o n f l i c t i n g .
Meadows1^  s tu d ie d  th e  e f f e c t  o f  is o m e tr ic  and i s o to n ic  
m uscle c o n tr a c t io n  t r a i n i n g  on speed and fo rc e  o f  o f fe n s iv e  
f o o tb a l l  ch arg e  and s t a t i c  and dynamic s t r e n g th .  S tre n g th  t e s t s  
m easured r i g h t  and l e f t  g r i p ,  back l i f t ,  le g  l i f t ,  c h in s ,  d ip s  and 
th e  v e r t i c a l  jump. He r e p o r te d  t h a t  a  g r e a t e r  e f f e c t  on c h in s  was 
made by th e  i s o to n ic  e x e r c i s e ,  b u t th e  d i f f e r e n c e  was n o t s t a t i s t i c a l ­
ly  s ig n i f i c a n t .  No s ig n i f i c a n t  d i f f e r e n c e  was re v e a le d  by th e  two 
m ethods in  d ip s ,  r i g h t  o r  l e f t  g r ip  s t r e n g th ,  o r  le g  o r  back l i f t .  
I so m e tr ic  e x e r c is e s  were s i g n i f i c a n t l y  more e f f e c t iv e  in  th e  
v e r t i c a l  jump t e s t s .  The is o m e tr ic  program  produced s ig n i f i c a n t  
g a in s  in  le g  l i f t  and back l i f t  s t r e n g th .
In  a  s tu d y  r e p o r te d  by Mathews and K ru se -^  iso m e tr ic  
e x e r c is e s  o f  th e  elbow  f le x o r  m uscle g roups produced s ig n i f i c a n t  
g a in s .  Improvement was g r e a t e r  in  th e  is o m e tr ic  e x e rc is e  group 
th a n  in  a  group u s in g  i s o to n ic  e x e r c i s e s .
■^Paul E. Meadows, "The E f f e c t  o f  I s o to n ic  and Iso m e tr ic  
M uscle C o n tra c tio n  T ra in in g  on S peed , F o rc e , and S t r e n g th ,"  
(m ic ro -ca rd e d  Ph.D . d i s s e r t a t i o n ,  U n iv e r s i ty  o f  I l l i n o i s ,  U rbana, 
1 9 5 8 ). p p . 90-94 .
Donald K. Mathews and R obert K ru se , "The E f f e c t  o f  
I s o m e tr ic  and I s o to n ic  E x e rc is e s  on Elbow F le x o r  M uscle G roups,"
The R esearch  Q u a r te r ly . XXVIII (M arch, 1957)* p . 26.
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D ennison , H ow ell, and M o rfo rd ^  conducted  a s tu d y  to  
d e te rm in e  th e  e f f e c t s  o f  is o m e tr ic  and i s o to n ic  e x e rc is e  p rogram s. 
They r e p o r te d  s ig n i f i c a n t  g a in s  in  th e  Arm S tre n g th  Index  fo llo w ­
ing  b o th  p rogram s, b u t found no s ig n i f i c a n t  d i f f e r e n c e  betw een 
g a in s  o f  th e  two g ro u p s .
P e t e r s o n ^  r e p o r te d  r e s u l t s  o f  a  s tu d y  in  which he u t i l i z e d  
bo th  m ale and fem ale  s u b je c ts .  The m uscle  g ro u p s in v e s t ig a te d  
were r i g h t  elbow  f le x o r s  and r i g h t  knee e x te n s o r s .  S u b je c ts  were 
a s s ig n e d  to  fo u r  g ro u p s .
Group I ,  c o n s is t in g  o f  f iv e  fem ales  and f iv e  m ale3 ,  t r a in e d  
th e  r i g h t  elbow f le x o r s  and r ig h t  knee e x te n s o rs  in  t h i r t y - s i x  
s e s s io n s  w ith  one mayimum is o m e tr ic  c o n t r a c t io n  p e r  s e s s io n .  No 
s ig n i f i c a n t  in c re a s e  in  s t r e n g th  was in d ic a te d .
Group I I ,  c o n s is t in g  o f  fo u r  fem a le s  and s ix  m a les , t r a in e d  
th e  same m uscle g roups w ith  t e n  maximum is o m e tr ic  c o n t r a c t io n s  p e r  
s e s s io n  f o r  t h i r t y - s i x  s e s s io n s .  S ig n i f i c a n t  improvement was 
shown by m a le s , b u t n o t by th e  fe m a le s .
Group I I I ,  c o n s is t in g  o f  fo u r  fem ales  and two m ales , t r a in e d
^ J .  D. D ennison, M. L. H ow ell, and W. R. H o rfo rd , "The 
E f f e c t  o f  I so m e tr ic  and I s o to n ic  E x e rc is e  Program s Upon M uscular 
E ndurance ,"  The R esearch  £ u g r te r l£ ,  XXXII (O c to b e r, 1 9 6 1 ), p . 352 .
■^Flamming Bonds P e te r s o n ,  "M uscle T ra in in g  by S t a t i c ,  
C o n c e n tr ic , and E c c e n tr ic  C o n tr a c t io n s ,"  A cta  P h y s io lo g ie s  
S c a n d in a v ia . 4 8 :4 0 6 -4 1 6 , I9 6 0 . As r e p o r te d  by P h i l ip  J .  R asch , 
"Prom O th e r J o u r n a l s ,"  The J o u rn a l  o f  th e  A s s o c ia t io n f o r  P h y s ic a l  
and M ental R e h a b il i t  a t i o n . XIV (S ep tem b er-O c to b er, I9 6 0 ) ,  p . 142.
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r i g h t  elbow f le x o r s  w ith  t e n  e c c e n t r ic  c o n tr a c t io n s  p e r  s e s s io n  
f o r  t h i r t y - s i x  s e s s io n s .  No in c re a s e  in  s t r e n g th  was fo u n d .
Group IV, c o n s is t in g  o f  fo u r  fem ales  and fo u r  m a le s , 
t r a in e d  f o r  f i f t e e n  m in u tes  on an e rg o c y c le  on tw en ty  o c c a s io n s .  
S ig n i f i c a n t  s t r e n g th  In c re a s e  r e s u l t e d .
A C o n tro l Group o f  seven  fem ales  and s ix  m ales showed no 
change In  s t r e n g th .
In a  s tu d y  to  d e te rm in e  th e  e f f e c t  o f  s t a t i c  c o n tr a c t io n s
on th e  s t r e n g th  developm ent In  h ig h  sch o o l b o y s , W blber and
18S i l l s  r e p o r te d  s ig n i f i c a n t  g a in s  a f t e r  an e ig h t-w eek  e x e rc is e  
p rogram . The e x p e r im e n ta l g roup  perfo rm ed  e x e r c is e s  t h a t  were 
s e le c te d  to  d evelop  m uscle  s tr e n g th  m easured by a  b a t t e r y  o f  
t e s t s  c o n s is t in g  o f  th e  le g  l i f t ,  back l i f t ,  g r ip  s t r e n g th ,  and 
th e  S a rg e n t Jump. C o n tra c tio n s  were h e ld  f o r  s ix  seconds once a 
d a y , f iv e  days a  week. S ig n i f ic a n t  d i f f e r e n c e s  in  fa v o r  o f  th e  
e x p e r im e n ta l group o v e r  th e  c o n tr o l  g roup  w ere found in  le g  l i f t ,  
back l i f t ,  and g r ip  s t r e n g th  s c o re s .
W ick s tro m ^  s tu d ie d  g ra d u a te  p h y s ic a l  e d u c a tio n  s tu d e n ts ,  
tw en ty  men and s ix  women, to  d e te rm in e  th e  e f f e c t  o f  is o m e tr ic
^ C h a r l e s  P . W olbers and Prank D. S i l l s ,  "Development o f  
S tre n g th  in  High S choo l Boys by S t a t i c  M uscle C o n tr a c t io n s ,"  The 
R esearch  - IXVII (December, 1 9 5 6 ), p . 4 16 .
19Ralph L. W ickstrom , "An O b se rv a tio n  on th e  Iso m e tr ic  
C o n tra c tio n  a s  a  T ra in in g  T ech n iq u e ,"  The o f  th e  A sso c ia ­
t i o n  o f  P h y s ic a l  and M enta l R e h a b i l i t a t i o n . X II (S ep tem ber- 
O c to b e r , 1 9 5 6 ) , pp . 162-164.
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c o n t r a c t io n  on g r ip  s t r e n g th .  S u b je c ts  e x e rc is e d  f iv e  days p e r
*
week, e x e r t in g  maximum e f f o r t  on a  te n s io m e te r  f o r  two seconds 
g r ip  w ith  each  hand . M easurem ents o f  g r ip  s t r e n g th  w ere made a t  
th e  b eg in n in g  o f  th e  e x p e rim e n t, a f t e r  th r e e  w eeks, and a t  th e  
end o f  s ix  w eeks. Women s tu d e n ts  showed a lo s s  o f  s t r e n g th  in  
b o th  hands a t  th r e e  weeks and s ix  w eeks. Men s u b je c ts  showed a  
l o s s  o f  s t r e n g th  ±n  b o tn  hands a f t e r  th r e e  weeks and in  th e  l e f t  
hand a f t e r  s ix  w eeks, b u t showed a  g a in  in  r ig h t  g r ip  s t r e n g th
a f t e r  s ix  w eeks.
20Barham s tu d ie d  g a in s  in  e x te n s o r  s t r e n g th  o f  th e  le g s  
and back o f  th r e e  g roups o f  c o l le g e  men in  o rd e r  to  compare th e  
e f f e c t  o f  one maximum iso m e tr ic  c o n t r a c t io n  w ith  th e  e f f e c t  o f  
th r e e  maximum is o m e tr ic  c o n t r a c t io n s  p e r  day . A c o n t r o l  group 
p a r t i c ip a t e d  in  t e n n i s  c l a s s  o n ly .  S u b je c ts  in  one e x p e rim e n ta l 
g roup  p a r t i c ip a te d  in  t e n n is  o r  g o l f  c la s s  and perform ed  one
is o m e tr ic  c o n t r a c t io n  p e r  day on a  s p e c ia l ly  c o n s tru c te d  
t e s t i n g  a p p a ra tu s .  S u b je c ts  in  th e  second e x p e r im e n ta l group 
p a r t i c ip a t e d  in  t e n n i s  o r  g o l f  c l a s s  and perform ed th r e e  maximum 
is o m e tr ic  c o n t r a c t io n s  p e r  d ay . R e s u lts  o f  t h i s  s tu d y  in d ic a te d  
t h a t  m uscle  s t r e n g th  can  be in c re a s e d  th ro u g h  is o m e tr ic  e x e rc is e  
and t h a t  th e r e  was no s ig n i f i c a n t  d i f f e r e n c e  in  th e  amount o f
20J e r r y  N. Barham, "A Com parison o f  Two Methods o f  Iso m e tr ic  
E x e rc is e s  oi\ th e  Development o f  M uscle S t r e n g th ,"  (u n p u b lish ed  
M a s te r 's  t h e s i s ,  L o u is ia n a  S t a t e  U n iv e r s i ty ,  Baton Rouge, I9 6 0 ) ,  
p p . 4 9 -5 0 .
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s tr e n g th  developed  th ro u g h  one maximum is o m e tr ic  c o n t r a c t io n  and 
th e  amount o f  s t r e n g th  developed  th ro u g h  th r e e  maximum iso m e tr ic  
c o n tr a c t io n s  p e r  d ay .
O th er in v e s t ig a t io n s  have been made to  s tu d y  v a r io u s  
a s p e c ts  o f  is o m e tr ic  c o n t r a c t io n  e x e r c is e  program s a s  means o f 
d ev e lo p in g  m u scu la r s t r e n g th .  S tu d ie s  rev iew ed  in c lu d e d  com parisons 
o f  iso m e tr ic  and i s o to n ic  e x e rc is e  p ro g ram s, com parisons o f  th e  
le n g th  o f  tim e  m uscles w ere h e ld  in  c o n t r a c t io n ,  com parisons o f  
th e  d eg ree  o f  c o n t r a c t io n ,  com parison  o f  th e  number o f  r e p e t i t i o n s  
p e r  e x e r c is e  s e s s io n ,  and o f  th e  freq u en cy  o f  e x e r c is e  s e s s io n s .
In  th e s e  s tu d ie s  s ig n i f i c a n t  s t r e n g th  g a in s  r e s u l t i n g  from  
iso m e tr ic  e x e r c is e s  were r e p o r te d  by Rasch and M orehouse,
D arcus and S a l t e r , ^  S a l t e r , ^  B a rh a m ,^  and R a rick  and L a r s e n . ^5
^ P h i l ip  J .  Rasch and L aurence E. M orehouse, "The E f f e c t  o f  
S t a t i c  and Dynamic E x e rc is e s  on M uscu lar S tre n g th  and H y p e rtro p h y ," 
The J o u rn a l  o f  A pp lied  P h y s io lo g y , XI ( J u ly ,  1 9 5 7 ), p- 32.
D. D arcus and Nancy S a l t e r ,  "The E f f e c t  o f  R epeated  
M uscular E x e r tio n  on M uscle S t r e n g th ,"  The J o u rn a l  o f  P h y s io lo g y . 
CXXDC (A ugust, 1 9 5 5 ), p . 336 .
^ N an cy  S a l t e r ,  "The E f f e c t  on M uscle S tre n g th  o f  Maximum 
Is o m e tr ic  and I s o to n ic  C o n tra c tio n s  a t  D if f e r e n t  R e p e ti t io n  R a te s ,"  
The Jo u rn a l  o f  P h y s io lo g y . CXXX (O c to b e r, 19 5 5 ), p* 113*
^ J e r r y  N. Barham, "A Com parison o f  th e  E f f e c t iv e n e s s  o f  
Iso m e tr ic  and I s o to n ic  E x e rc is e s  When Perform ed a t  D if f e r e n t  
F re q u e n c ie s  P e r  W eek," (m ic ro -ca rd e d  Ed.D . d i s s e r t a t i o n ,  L o u is ia n a  
S ta te  U n iv e r s i ty ,  Baton Rouge, I9 6 0 ) ,  p . 36.
^-*G. Lawrence R a ric k  and Gone L. L a rse n , "O b se rv a tio n s  o f  
F requency and I n te n s i t y  o f  Iso m e tr ic  M uscular E f f o r t  in  D eveloping 
S t a t i c  M uscular S tre n g th  in  P o s t-P u b e sc e n t M a le s ,"  The R esearch
Q u ^ r ta r ly . XXIX (O c to b e r, 1 9 5 8 ), p . 341.
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A l o s t ^  r e p o r te d  th e  e f f e c t s  o f  an is o m e tr ic  e x e r c is e  program  on 
c a r d io v a s c u la r  developm ent o f  c o l le g e  men. S u b je c ts  were grouped 
a c c o rd in g  to  i n i t i a l  H arvard S tep  T e s t s c o re s  and freq u en cy  o f  
t r a i n i n g  s e s s io n s .  Two t r a in i n g  program s were u sed : a  o n e-m in u te  
ru n  and a s e r i e s  o f  is o m e tr ic  e x e r c i s e s .  R e s u l ts  o f  th e  i n v e s t i ­
g a t io n  showed no s ig n i f i c a n t  d i f f e r e n c e s  in  th e  e f f e c t iv e n e s s  o f  
th e  two t r a in i n g  p rogram s. The s u b je c ts  o f  below  av erag e  i n i t i a l  
c o n d it io n  ten d ed  to  g a in  more th a n  th e  above av e rag e  s u b je c ts .  As 
freq u en c y  o f  p ra c tj .c e  s e s s io n s  in c re a s e d ,  improvement in  c a rd io ­
v a s c u la r  c o n d it io n  in c re a s e d .
T hree s tu d ie s  w ere rev iew ed  in  w hich a l l  th e  s u b je c ts  were 
women. L ie tu v ie t i s ^ 7  s tu d ie d  th e  e f f e c t s  o f  is o m e tr ic  and i s o to n ic  
e x e r c is e s  on th e  f r o n t  and back f l u t t e r  k ic k  and s c i s s o r  k ic k .
She used  c o l le g e  women s tu d e n ts  in  s e n io r  l i f e  sa v in g  and in te rm e d ia te  
swimming c la s s e s  a s  s u b je c t s .  The is o m e tr ic  and is o to n ic  e x e r c is e s  
b o th  produced  s t r e n g th  g a in s  s ig n i f i c a n t  a t  th e  .02  l e v e l  o f  
c o n f id e n c e  in  h ip  f l e x o r  and h ip  e x te n s o r  m uscle  g ro u p s . There 
were no s ig n i f i c a n t  d i f f e r e n c e s  betw een th e  g ro u p s . Swimming k ic k
^ R o b e r t  A. A lo s t ,  "A S tudy  o f  th e  E f f e c t  o f  I n i t i a l  C a rd io ­
v a s c u la r  C o n d itio n , Type o f  T ra in in g  Program  and Frequency o f  
P r a c t ic e  P e r io d s  Upon th e  C a rd io v a s c u la r  Development o f  C o lleg e  
M en," (u n p u b lish ed  Ed.D . d i s s e r t a t i o n ,  L o u is ia n a  S ta te  U n iv e r s i ty ,  
Baton Rouge, 1 9 6 3 ), p p . 55-57 .
^ K a i j a  L i e t u v i e t i s ,  "The E f f e c t  o f  I s o to n ic  and Iso m e tr ic  
Leg E x e rc is e s  on S e le c te d  Sw ianing  K ic k s ,"  (u n p u b lish ed  M a s te r 's  
t h e s i s ,  S ta te  U n iv e r s i ty  o f  Iowa, Iowa C i ty ,  1 9 5 8 ) t P* 35 .
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tim e  s c o re s  were n o t im proved by e i t h e r  o f  th e  e x e r c is e  program s 
w hich were u sed .
Carr^® in v e s t ig a te d  th e  e f f e c t s  o f  is o m e tr ic  c o n t r a c t io n  
and p ro g re s s iv e  body c o n d it io n in g  e x e r c is e s  on p h y s ic a l  f i t n e s s  
and badm inton ach ievem ent o f  c o l le g e  women. The a s p e c ts  o f  
p h y s ic a l  f i t n e s s  m easured were en d u ran ce , f l e x i b i l i t y ,  a g i l i t y ,  
arm and s h o u ld e r - g i rd le  s t r e n g th  and abdom inal s t r e n g th .  T e s ts  
used  to  m easure th e s e  e lem en ts  were s q u a t - t h r u s t s ,  to e - to u c h  
t e s t ,  th e  I l l i n o i s  A g i l i ty  Run, p u l l -u p s  and c u r l - u p s .  Badminton 
s k i l l 3 were t e s t e d  w ith  th e  M il le r  W all V o lley  T est and a 
badm inton s h o r t  s e rv e  t e s t .  The B eginning Badminton W ritte n  
E xam ination  by Fox was u sed  to  d e te rm in e  badm inton know ledge.
S u b je c ts  w ere d iv id e d  in to  th r e e  g ro u p s . Group A p a r t i c i ­
p a te d  in  f i f t e e n  m in u te s  o f  p ro g re s s iv e  body c o n d it io n in g  e x e r c is e s  
and in  badm inton c l a s s  a c t i v i t y  f o r  th e  rem ain in g  tw en ty -tw o  
m in u tes  p e r  p e r io d . Group B p a r t i c ip a te d  in  a  f iv e -m in u te  is o m e tr ic  
e x e r c is e  program  and in  badm inton c l a s s  a c t i v i t y  f o r  th e  rem ain in g  
th i r ty - tw o  m in u tes  p e r  p e r io d .  Group C p a r t i c ip a te d  o n ly  in  
badm inton c la s s  a c t i v i t y  f o r  th e  e n t i r e  th i r ty - s e v e n  m inu te  p e r io d .  
Ten c l a s s  p e r io d s  o f  i n s t r u c t io n  were h e ld  betw een th e  p r e - t e s t  and
2% o m a  June C a r r ,  "The E f f e c t  o f  Iso m e tr ic  C o n tra c tio n  and 
P ro g re s s iv e  Body C o n d itio n in g  E x e rc is e s  on S e le c te d  A sp ec ts  o f  
P h y s ic a l  F i tn e s s  and Badminton Achievem ent o f  C o lleg e  Women, 
(u n p u b lish ed  M a s te r 's  t h e s i s ,  U n iv e r s i ty  o f  W ashington , S e a t t l e ,  
1 9 6 2 ), pp . 83-95 .
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p o s t - t e s t  s e s s io n s .  On t o t a l  p h y s ic a l  f i t n e s s  b a t t e r y  s c o re s  
each  group made g a in s  s ig n i f i c a n t  a t  th e  .01  l e v e l  o f  c o n f id e n c e . 
No s ig n i f i c a n t  d i f f e r e n c e  betw een g ro u p s was shown on p r e - t e s t  
o r  p o s t - t e s t  s c o re s .  Improvement on th e  M il le r  W all V o lley  t e s t  
and Badminton W ritte n  E xam ination  s c o re s  was s ig n i f i c a n t  a t  th e  
.01  le v e l  o f  co n fid e n c e  f o r  a l l  g ro u p s . Only Group C showed 
s ig n i f i c a n t  g a in  on th e  s h o r t  s e rv e  t e s t .
A lthough th e  p u rp o se  o f  an in v e s t ig a t io n  conducted  by 
D a y ^  i s  n o t d i r e c t l y  r e l a t e d  t o  th e  p r e s e n t  s tu d y , th e  s tu d y  
was review ed becau se  th e  s u b je c ts  w ere c o l le g e  women and perform ed 
one o f  th e  is o m e tr ic  e x e r c is e s  used  in  th e  p r e s e n t  s tu d y . Day 
s tu d ie d  th e  e f f e c t s  o f  is o m e tr ic  c o n t r a c t io n  o f  th e  abdom inal 
m uscles on re d u c t io n  o f  th e  w a i s t l i n e  o f  women. An ex p e r im e n ta l 
group perform ed s ix  s ix -se c o n d  c o n t r a c t io n s  o f  th e  abdom inal and 
g lu te u s  m uscles  each  day f o r  a  s ix -w eek  t r a in i n g  p e r io d .  An 
av erag e  re d u c t io n  o f  1 . 2J+ in c h e s  in  th e  s u b je c t s ' w a i s t l in e s  
was r e p o r te d .
I I I .  LITERATURE CONCERNING CARDIOVASCULAR EFFICIENCY
In  r e p o r t in g  th e  developm ent o f  th e  H arvard S tep  T e s t ,
^ 1 .  June Day, "A S tudy  o f  th e  R ed u c tio n  o f  th e  W a is tl in e  
o f  Homan by Maximum Is o m e tr ic  C o n tra c t io n  o f  th e  Abdominal W a ll,"  
(u n p u b lish e d  M a s te r 's  t h e s i s ,  L o u is ia n a  S ta te  U n iv e r s i ty ,  Baton 
Rouge, 1 9 5 7 ), p . 3 0 .
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B rouha-^ s ta t e d  t h a t  th e  t e s t  m easured g e n e ra l  c a p a c ity  o f  th e  
body, in  p a r t i c u l a r  th e  c a rd io v a s c u la r  sy stem , t o  ad ap t i t s e l f  
to  hard  work and to  re c o v e r  from  what i t  h a s  d one . In  th e  t e s t  
a  s u b je c t  s te p p e d  up and down on a tw e n ty - in c h  p la tfo rm  t h i r t y  
tim es  a m in u te . The s u b je c t  c o n tin u e d  s te p p in g  a s  long  a s  he 
cou ld  up to  a  maximum o f  f iv e  m in u te s . The p u ls e  was counted  
from  1 to  1^ ,  2 t o  2^ ,  and 3 t o  3^ m in u tes  a f t e r  th e  s u b je c t  
f in i s h e d  th e  t e s t .  The s c o re  was computed by th e  fo rm u la :
Index  = D u ra tio n  o f  e x e r c is e  in  seconds X IOC 
2 X sum o f  p u ls e  c o u n ts  in  re c o v e ry
The t e s t  was co n s id e re d  to  be v a lu a b le  in  showing th e  d i f f e r e n t
le v e l s  o f  f i t n e s s  among th e  men and in  in d ic a t in g  th e  e f f e c t  o f
t r a in i n g  betw een p r e - t e s t  and p o s t - t e s t .
C la rk e ^ l  used  th e  Brouha m o d if ic a t io n  o f  th e  H arvard S tep  
T e s t a s  a  F u n c tio n a l P h y s ic a l  F i tn e s s  T e s t f o r  c o l le g e  women. In  
t h i s  t e s t  an e ig h te e n - in c h  bench was used  and th e  e x e rc is e  was 
c o n tin u ed  f o r  fo u r  m in u te s . The rem ain d er o f  th e  a d m in is t r a t io n  
o f  th e  t e s t  was th e  same a s  th e  H arvard  S tep  T e s t .  A L ine C h art 
f o r  C a lc u la t in g  P h y s ic a l  F i tn e s s  Index  was u se d .
The t e s t  was a d m in is te re d  th r e e  t im e s  to  c o l le g e  women.
-^L u c io n  B rouha, ’’The S tep  T e s t:  A Sim ple Method o f  M easuring 
P h y s ic a l  F i tn e s s  f o r  M uscu lar Work in  Young Men," The R esearch  
Q u a r te r ly . XIV (M arch, 1 9 4 3 ), p p . 3 1 -3 5 .
^ H a r r i e t  L. C la rk e , "A F u n c tio n a l  P h y s ic a l  F i tn e s s  T e s t f o r  
C o lle g e  Women," The J o u rn a l  o f  H e a lth  and P h y s ic a l  E d u c a tio n . IV 
(S ep tem ber, 1 9 4 3 ), pp . 3 5 8 -5 9 , 3 9 4 -9 5 .
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P h y s ic a l  F i tn e s s  s c o re s  f o r  296 women, who were t e s t e d  in  th e  
f i r s t  week in  O c to b e r , ranged  from  e ig h te e n  to  n in e ty -o n e . The 
a v e rag e  sco re  was 4 7 .3 5 . Twenty-two p e r  c e n t o r  s i x t y - s i x  s u b je c ts  
f in i s h e d  th e  fo u r-m in u te  t e s t .  A f te r  s ix  weeks th e  t e s t  was 
re p e a te d  w ith  321 s u b je c ts  who had p a r t i c ip a te d  in  p h y s ic a l  
e d u c a tio n  p rog ram s. The ran g e  o f  s c o re s  was e ig h te e n  to  n in e ty -  
n in e ;  th e  av erag e  s c o re  was 5 6 .7 . T h i r ty - f o u r  p e r  c e n t o r  110 
s u b je c ts  f in is h e d  th e  fo u r-m in u te  t e s t .
Only 250 o f  th e  t o t a l  number who w ere t e s t e d  to o k  bo th  
th e  i n i t i a l  t e s t  and th e  r e - t e s t .  These s u b je c ts  had p a r t i c ip a te d  
in  th e  a c t i v i t i e s  f o r  two 45-m in u te  p e r io d s  p e r  week f o r  th e  s ix  
weeks betw een th e  two t e s t s .  The o r ig i n a l  sco re  was m a in ta in e d  
o r  in c re a s e d  by 205 o f  th e  group who were r e - t e s t e d .  The h ig h e s t  
in c r e a s e s  in  P h y s ic a l  F i tn e s s  s c o re s  w ere n o ted  in  swimming 
s tu d e n ts .  The o th e r  a c t i v i t i e s  in  o rd e r  o f  t h e i r  e f f e c t iv e n e s s  
were f i e l d  hockey , crew , t e n n i s ,  d an ce , v o l le y b a l l  and a rc h e ry .
In M arch, 302 w ere t e s t e d ,  and s c o re s  ranged  from 22 to
104. The av erag e  s c o re  was s ix t y ,  and f o r ty - e ig h t  p e r  c e n t 
*
f in is h e d  th e  t e s t .
A nother m o d if ic a t io n  o f  th e  H arvard  S tep  T e s t was used  by 
S l o a n ^  to  d e te rm in e  th e  e f f e c t  o f  t r a in i n g  on p h y s ic a l  f i t n e s s  
o f  c o l le g e  women. The o n ly  change in  th e  t e s t  in  t h i s  s tu d y  was
32A. w. S lo a n , "The E f f e c t  o f  T ra in in g  on P h y s ic a l  F i tn e s s  
o f  Women S tu d e n ts ,"  J o u rn a l  o f  A pp lied  P sych o lo g y . I  ( J a n u a ry , 19 6 1 ), 
p p . 107-169.
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th e  h e ig h t o f  th e  bench used  f o r  s te p p in g . I t  was e ig h te e n  in ch es  
h ig h . S u b je c ts  were g iv en  th e  t e s t  a t  th e  b eg in n in g  o f  th e  
academ ic y e a r  and a f t e r  fo u r  and. n in e  m onths. A group o f  t h i r d  
y e a r  s tu d e n ts  s p e c ia l iz in g  in  p h y s ic a l  e d u c a tio n  w ere p a r t i c ip a t i n g  
in  6£ h o u rs  o f  g y m n a s tic s , d a n c in g , and games each week. Two 
o th e r  g roups to o k  p a r t  in  g y m n astics  f o r t y  m in u tes  each week, and 
a  c o n t r o l  group had no p h y s ic a l  e d u c a tio n  a c t i v i t y .
A f te r  fo u r  m onths th e  group s p e c ia l iz in g  in  p h y s ic a l  
e d u c a tio n  showed h ig h ly  s ig n i f i c a n t  improvement ( P <  0 .0 0 1 ) .
T h is  improvement was m a in ta in e d  to  th e  n ine-m onth  t e s t i n g  bu t
4
w ith o u t more s ig n i f i c a n t  im provem ent. No o th e r  group  im proved 
s i g n i f i c a n t l y  a t  fo u r  o r  n in e  m onths. One o f  th e  g roups p a r t i c i ­
p a t in g  f o r t y  m in u tes  p e r  week showed s ig n i f i c a n t  d i f f e r e n c e  in  
g a in  o v e r  th e  c o n t r o l  group  a t  fo u r  m onths and m a in ta in e d  th e  
d i f f e r e n c e  in  th e  l a s t  t e s t .
An in v e s t ig a t io n  o f  th e  e f f e c t s  o f  two t r a in i n g  program s on 
s e le c te d  c a r d io - r e s p i r a to r y  v a r i a b le s  o f  c o l le g e  women was conducted  
by K in g . '^  V a r ia b le s  s tu d ie d  w ere p u ls e  r a t e ,  r e s p i r a t i o n  r a t e ,  
r e s p i r a t i o n  a m p litu d e , m inu te  volume o f  r e s p i r a t i o n  and oxygen 
consum ption . S u b je c ts  p a r t i c ip a t e d  in  ru n n in g  o r  b ic y c le  r id in g  
p rogram s. The t r a in i n g  p e r io d s  were f iv e  days p e r  week f o r  fo u r
^ L o u i s e  Chloe K ing , "An I n v e s t ig a t io n  o f  th e  E f f e c ts  o f  Two 
T ra in in g  Program s on S e le c te d  C a rd io -R e s p ira to ry  V a r ia b le s  o f  
C o lleg e  Women," (m ic ro -c a rd e d  R a s t e r 's  t h e s i s ,  Women's C o lle g e , 
U n iv e r s i ty  o f  N orth  C a ro l in a ,  G reen sb o ro , 1 9 6 2 ), pp . 70-S5.
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w eeks. D is ta n c e s  f o r  ru n n e rs  and r i d e r s  were th e  sane and in c re a s e d  
from  one m ile  th e  f i r s t  week t o  l£  m ile s  th e  f o u r th  week. P u lse  
r a t e  was d e te rm in ed  by th e  Brouha M o d if ic a tio n  o f  th e  H arvard 
S tep  T e s t ,  and th e  C o l l in s  13*5 L i t e r  R esp iro m ete r was u sed  to  
m easure th e  o th e r  v a r i a b l e s .
No s ig n i f i c a n t  d i f f e r e n c e  was re p o r te d  betw een i n i t i a l  and 
f i n a l  s i t t i n g  p u ls e  r a t e  o f  th e  b ic y c le r s ;  s i g n i f i c a n t  d i f f e r e n c e  
a t  th e  .05  l e v e l  o f  co n fid e n c e  was found f o r  th e  ru n n e rs .  Both 
ru n n e rs  and b ic y c le r s  showed a  s ig n i f i c a n t  improvement a t  th e  .01 
l e v e l  o f  co n fid e n c e  on s t e p - t e s t  s c o re s .  The d i f f e r e n c e  between 
th e  two t r a in i n g  program s on s t e p - t e s t  s c o re s  was n o t s t a t i s t i c a l l y  
s ig n i f i c a n t .  S ig n i f i c a n t  improvement was re p o r te d  f o r  bo th  
t r a in i n g  program s in  a l l  v a " ia b le s  s tu d ie d .
IV. SUMMARY OF REVIEWED LITERATURE
The l i t e r a t u r e  co n ce rn in g  th e  c o n t r ib u t io n s  o f  v a r io u s  
a c t i v i t i e s  to  th e  developm ent o f  p h y s ic a l  f i t n e s s  shows c o n f l i c t in g  
ev id en ce  o f  th e  v a lu e  o f  swimming and g o l f .  Those s tu d ie s  in  which 
r a t in g s  o f  ju d g es  were used  showed swimming to  have C o n s is te n t ly  
h ig h  r a t in g s  w h ile  g o l f  had medium and low  r a t i n g s .  T here was no 
concensus in  th e  e x p e r im e n ta l s tu d ie s  a s  to  th e  e f f e c t s  o f  th e s e  
two a c t i v i t i e s  on c e r t a in  e lem en ts  o f  p h y s ic a l  f i t n e s s .  Some 
in v e s t ig a to r s  r e p o r te d  s ig n i f i c a n t  g a in s  in  s t r e n g th  o f  v a r io u s  
m uscle g roups and in  endurance w h ile  o th e r s  r e p o r te d  c o n tr a d ic to ry  
f in d in g s .
A rev iew  o f  th e  l i t e r a t u r e  c o n ce rn in g  is o m e tr ic  e x e rc is e  
program s re v e a le d  t h a t  most o f  th e  s tu d ie s  have been conducted  
w ith  m ale s u b je c ts .  There was agreem ent among th e  m a jo r i ty  o f  th e  
in v e s t ig a t io n s  r e p o r te d  t h a t  is o m e tr ic  e x e r c is e s  do r e s u l t  in  
improvement in  s t r e n g th .  There h as  n o t been  agreem ent co n cern in g  
th e  s u p e r io r i ty  o f  one method o f  t r a i n i n g ,  iso m e tr ic  o r  i s o to n ic ,  
o v e r th e  o th e r .  In  th r e e  s tu d ie s  u t i l i z i n g  women a s  s u b je c ts ,  
c o n f l i c t in g  r e s u l t s  w ere found . Of th e  two s tu d ie s  m easuring  
o n ly  s t r e n g th  d ev e lo p m en t, one s tu d y  showed no in c re a s e  in  s t r e n g th  
a s  a  r e s u l t  o f  th e  iso m e tr ic  program  w h ile  th e  o th e r  s tu d y  re v e a le d  
s ig n i f i c a n t  im provement in  s t r e n g th  a s  a  r e s u l t  o f  i s o m e tr ic s .
A t h i r d  i n v e s t ig a t io n  in d ic a te d  t h a t  an  is o m e tr ic  e x e r c is e  program  
produced s ig n i f i c a n t  improvement in  p h y s ic a l  f i t n e s s  t e s t  s c o re s .
One in v e s t i g a to r  s tu d ie d  th e  e f f e c t  o f  an is o m e tr ic  e x e rc is e  
program  on c a rd io v a s c u la r  developm en t. The r e s u l t s  o f  th e  s tu d y  
showed th e  is o m e tr ic  program  to  be a s  b e n e f i c i a l  a s  a  t r a in i n g  
program  c o n s is t in g  o f  a  one-m inu te  ru n  in  im proving c a rd io v a s c u la r  
f u n c t io n .
A uthors r e p o r te d  in  s tu d ie s  rev iew ed  t h a t  c a rd io v a s c u la r  
c o n d it io n  can be changed a s  a  r e s u l t  o f  a c t i v i t y .
CHAPTER I I I
PROCEDURE FOR THE STUDY
T h is  s tu d y  was conducted  d u rin g  th e  f i r s t  e ig h t  weeks o f  
th e  1963 summer s e s s io n  a t  L o u is ia n a  S ta te  U n iv e r s i ty .
I .  SUBJECTS
S u b je c ts
S u b je c ts  in  th e  s tu d y  were women s tu d e n ts  e n r o l le d  in  
b eg in n in g  g o l f  and in te rm e d ia te  swimming c la s s e s  which a re  a 
p a r t  o f  th e  r e q u ire d  B asic  S k i l l s  C la s se s  o f  th e  D epartm ent o f  
H e a lth , P h y s ic a l  and R e c re a tio n  E d u ca tio n  a t  th e  U n iv e r s i ty .  At 
th e  f i r s t  c l a s s  m eeting  th e  n a tu r e  o f  th e  s tu d y  was e x p la in e d  to  
th e  p ro s p e c t iv e  s u b je c ts .  Each s tu d e n t  was asked  to  r e p o r t  to  th e  
i n v e s t ig a to r  any reaso n  f o r  which she f e l t  she sh o u ld  be e l im in a te d  
from  th e  3tu d y . A ll  s u b je c ts  had p re v io u s ly  f i l e d  m ed ica l exam ina­
t i o n  r e p o r t s  w ith  th e  u n iv e r s i ty  h o s p i t a l  s e rv ic e  and were approved 
f o r  a  r e g u la r  p h y s ic a l  e d u c a tio n  program .
The o r i g i n a l  number o f  s tu d e n ts  p a r t i c ip a t i n g  in  th e  s tu d y  
was 108. In  o rd e r  to  e q u a l iz e  th e  group numbers f o r  s t a t i s t i c a l  
p u rp o se s , th e  a u th o r  e lim in a te d  tw e lv e  s u b je c ts  by random s e le c t io n .  
The f i n a l  number in  each o f  fcur g roups was tw e n ty - fo u r .
G roups
The s u b je c ts  were grouped a s  fo llo w s :
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Group I  p a r t i c ip a te d  in  th e  r e g u la r  a c t i v i t i e s  o f  an i n t e r ­
m ed ia te  swimming c la s s  w ith  an added is o m e tr ic  e x e rc is e  program  
o f  ap p ro x im a te ly  two and o n e -h a lf  m in u tes  a t  th e  b eg in n in g  o f  each 
c l a s s  p e r io d .
Group I I  p a r t i c ip a te d  in  th e  r e g u la r  a c t i v i t i e s  o f  a 
b eg in n in g  g o l f  c l a s s  a lo n g  w ith  an iso m e tr ic  e x e rc is e  program 
o f  ap p ro x im a te ly  two and o n e -h a lf  m in u tes  a t  th e  end o f  each 
c la s s  p e r io d .
Group I I I  p a r t i c ip a te d  o n ly  in  th e  r e g u la r  a c t i v i t i e s  
o f  an in te rm e d ia te  swimming c l a s s .
Group IV p a r t i c ip a te d  o n ly  in  th e  r e g u la r  a c t i v i t i e s  o f  a 
b e g in n in g  g o l f  c l a s s .
•
I I .  PROGRAM OF ACTIVITIES
S u b je c ts  a t te n d e d  c l a s s  and p a r t i c ip a te d  in  th e  a c t i v i t i e s  
o f  t h e i r  r e s p e c t iv e  g roups f iv e  days p e r  week. A c tu a l p a r t i c ip a t i o n  
tim e  in  c l a s s  was a p p ro x im a te ly * th ir ty  m in u tes  p e r  day . P a r t i c ip a ­
t i o n  in  th e  g o l f ,  swimming, and is o m e tr ic  a c t i v i t i e s  began d u rin g  
th e  second week o f  th e  summer s e s s io n  and c o n tin u ed  th ro u g h  th e  
e ig h th  week.
Swimaing C la s se s
S tu d e n ts  in  fo u r  in te rm e d ia te  gwinming c l a s s e s  p a r t i c ip a te dfr
in  th e  s tu d y . Two o f  th e s e  c l a s s e s  com prised Group I ;  th e  o th e r  two 
w ere in  Group I I I .  One c l a s s  from  Group I  was ta u g h t  by one
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i n s t r u c t o r .  The o th e r  c l a s s  in  Group I  and th e  two c la s s e s  o f  
Group 111 were ta u g h t by a n o th e r  i n s t r u c t o r .  A c t i v i t i e s  and 
i n s t r u c t i o n  in  th e  c l a s s e s  w ere u n i f o m  and c o n s i s t e n t .  S u b je c ts  
w ere g iv en  i n s t r u c t io n  in  th e  fo llo w in g  s t r o k e s :  c ra w l, s id e  
s t r o k e ,  e lem en ta ry  back s t r o k e ,  back c ra w l, b r e a s t  s t r o k e ,  
in v e r te d  b r e a s t  s t r o k e ,  tru d g e n , d o u b le  t ru d g e n , tru d g e n  c ra w l, 
and o v er-a rm  s id e  s t r o k e .  In  a d d i t io n  a  sm a ll amount o f  b a s ic  
i n s t r u c t i o n  was g iv en  in  d iv in g .  C la ss  p e r io d s  w ere d ev o ted  
p r im a r i ly  to  in s t r u c t io n  and p r a c t i c e  f o r  improvement o f  swimming 
s t r o k e s .  S tu d e n ts  were ex p ec ted  to  d ev e lo p  good swimming form and 
th e  endurance  to  swim in c r e a s in g ly  lo n g e r  p e r io d s  o r  d is ta n c e s  
d u rin g  th e  c o u rse .
The u s u a l  c l a s s  p e r io d  c o n s is te d  o f  ap p ro x im a te ly  f iv e  
m in u te s  f o r  warm-up, t e n  m in u te s  f o r  group i n s t r u c t io n  and p r a c t i c e ,  
and f i f t e e n  m in u tes  f o r  su p e rv is e d  in d iv id u a l  o r  group p r a c t i c e .
D uring th e  warm-up p e r io d  s tu d e n ts  were re q u ire d  to  do such a c t i v i t i e s  
a s  b o b b in g , f in n in g ,  s c u l l i n g ,  k ic k in g ,  o r  sw inning  la p s .  The 
te n -m in u te  i n s t r u c t io n  p e r io d  c o n s is te d  o f  d e m o n s tra tio n , e x p la n a tio n  
and p r a c t i c e  o f  th e  a c t i v i t y  b e in g  ta u g h t  o r  rev iew ed  t h a t  d ay . In  
th e  f i f t e e n  m in u tes  f o r  s u p e rv is e d  p r a c t i c e ,  s tu d e n ts  worked on th e  
p r e s c r ib e d  a c t i v i t y  f o r  th e  day o r  on a s tr o k e  o r  o th e r  s k i l l  in  
w hich p r a c t i c e  was n eed ed . The i n s t r u c t o r  gave in d iv id u a l  i n s t r u c t io n  
o r  a s s i s t a n c e  to  s tu d e n ts  in  t h i s  p a r t  o f  th e  p e r io d .
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G o lf C la s se s
Four g o l f  c l a s s e s  p a r t i c ip a te d  in  th e  s tu d y . The two 
c la s s e s  o f  Group I I  w ere ta u g h t by one ' i n s t r u c t o r ;  a n o th e r  
i n s t r u c t o r  ta u g h t th e  two c la s s e s  co m p ris in g  Group IV. A c t i v i t i e s  
and i n s t r u c t io n  were c o n s is te n t  in  th e s e  c l a s s e s .  S tu d e n ts  were 
g iv en  in s t r u c t i o n  in  th e  fu n d am en ta ls  o f  g o lf  u s in g  th e  woods 
and i ro n s  and r e g u la r  g o l f  b a l l s .  The g o l f  c la s s e s  were conducted  
on an o u td o o r p r a c t i c e  f i e l d  in  good w e a th e r . D uring in c lem en t 
w ea th e r p e r io d s , p r a c t i c e  to o k  p la c e  in  an in d o o r  ran g e  equipped 
w ith  n y lon  g o l f  d r iv in g  c a g e s . The s tu d e n ts  used  th e  No. 3 wood, 
and Nos. 3» 5 , and 9 i r o n s .  C la s s  a c t i v i t y  c o n s is te d  o f  h i t t i n g  
and w alk ing  to  r e t r i e v e  t h i r t y  t o  f o r ty  b a l l s  p e r  p e r io d .  In  
a d d i t io n  to  c l a s s  a c t i v i t y  each  s tu d e n t  was r e q u ir e d  to  p la y  
th r e e  9-h o le  ro u n d s o f  g o l f  d u r in g  th e  summer s e s s io n .
Iso m e tr ic  E x e rc is e  Program
The e x e r c is e  program  c o n s is te d  o f  e x e r c is e s  f o r  s tr e n g th e n ­
in g  v a r io u s  m uscle g roups o f  th e  body and a re  d e s c r ib e d  and 
i l l u s t r a t e d  in  A ppendices B-L, pages 67-77* ‘They were perform ed 
w ith  th e  I s o - b e l t ,  p ic tu r e d  in  A ppendix M, page 78.
One c l a s s  p e r io d  was u sed  a s  an in t ro d u c to r y  le s s o n  to  th e
is o m e tr ic  e x e r c is e  program . The u se s  and v a lu e s  o f  such a  program
w ere e x p la in e d  to  th e  s u b je c ts .  K x e rc ise s  w ith  th e  I s o - b e l t  were
perform ed by th e  s u b je c ts  a s  each  e x e r c is e  was d em o n stra ted  and 
; .ts  p u rp o se s  e x p la in e d . S u b je c ts  were g iv en  th e  o p p o r tu n ity  to  ask
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q u e s t io n s  re g a rd in g  th e  is o m e tr ic  e x e r c is e  program  o r  th e  s tu d y  
b e in g  done.
A f te r  th e  i n i t i a l  m eeting  s u b je c ts  p a r t i c ip a te d  in  th e  
e x e r c is e  program  a s  c l a s s  g ro u p s . The a u th o r  conducted  th e  
is o m e tr ic  e x e r c is e  program  each  d ay . The swimming c la s s e s  p e r ­
form ed th e  e x e r c i s e s  a t  th e  b eg in n in g  o f  th e  c l a s s  p e r io d .  The 
g o l f  s tu d e n ts  d id  th e  e x e r c is e s  a t  th e  end o f  th e  c l a s s  p e r io d .
T h is  p la n  was e s ta b l i s h e d  f o r  ea se  o f  a d m in is t r a t io n  o f  th e  
e x e r c is e  program . The a u th o r  f e l t  t h a t  i t  was b e t t e r  to  work w ith  
s m a lle r  g roups in  th e  e x e r c is e  p rogram . In a d d i t io n ,  i t  was 
b e t t e r  t o  work w ith  swimmers b e fo re  th e y  went in to  th e  p o o l and 
w ere n o t w e t. One g o l f  i n s t r u c t o r  re q u e s te d  t h a t  th e  s u b je c ts  
in  g o l f  g roups be a llo w ed  t o  p erfo rm  th e  e x e r c is e s  a f t e r  g o l f  
c l a s s  s'* t h a t  th e  hands would n o t be t i r e d  f o r  th e  c l a s s  a c t i v i t y .
The e x e r c is e  program  was conducted  in  a  s e c t io n  o f  th e  women's 
d r e s s in g  room. Benches were p ro v id e d  f o r  th e  s u b je c ts  to  s i t  on 
d u r in g  th e  e x e r c is e  p e r io d .  Each s tu d e n t  was p ro v id e d  w ith  an 
Iso * 'B e lt. The a u th o r  s to o d  b e fo re  th e  g ro u p , announced th e  
e x e r c is e  to  be perfo rm ed  and gave a v e rb a l  co u n t f o r  te n  seconds 
f o r  each  o f  th e  e le v e n  e x e r c i s e s .  By th e  co u n t o f  f o u r ,  th e  
s u b je c t  was ex p ec ted  to  re a c h  a  maximum c o n t r a c t io n .  T h is  
c o n t r a c t io n  was h e ld  u n t i l  th e  coun t o f  t e n  and th e n  r e la x e d .
One c o n t r a c t io n  was perfo rm ed  f o r  each e x e r c is e  each day . F re q u e n tly ,  
t h e  p u rp o se  o f  each  e x e r c is e  was rev iew ed , and s u b je c ts  w ere c o n s ta n t ­
l y  rem inded o f  th e  p ro p e r  method o f  p e rfo rm in g  th e  e x e r c i s e s .
31
P e r io d ic  checks w ere made on s t r e n g th  g a in s  o f  th e  s u b je c ts  
p a r t i c ip a t i n g  in  th e  is o m e tr ic  e x e r c is e  program . T h is p ro ce d u re  
-w as used  a s  a  m o tiv a t io n a l  d e v ic e  a s  is o m e tr ic  e x e rc is e  program s 
have been  shown to  be more e f f e c t i v e  when th e  s u b je c t  knows what 
p ro g re s s  i 3 b e in g  made. T h is  a ls o  gave each  s u b je c t  and th e  
in v e s t ig a to r  a  check a s  to  c o r r e c t  p ro c e d u re s  on th e  e x e r c i s e s .
The equipm ent used  f o r  t h i s  t e s t i n g  was made o f  th r e e  sp r in g  
s c a le s  ta p e d  to g e th e r  and a t ta c h e d  t o  a  n y lo n  b e l t .  The b e l t  was 
o f  th e  same le n g th  a s  th e  I s o - b e l t .  The in s tru m e n t had been used 
in  a  p re v io u s  s tu d y , and th e  r e l i a b i l i t y  o f  i t  had been checked 
by suspend ing  w e ig h ts  o f  v a ry in g  s iz e s  from  i t .  The t r u e  w eig h t 
o f  th e  w e ig h ts  d id  n o t r e g i s t e r  on th e  s c a l e ,  b u t i t  was found to  
be c o n s is te n t  in  t h a t  th e  same re a d in g  was a c h ie v e d  each tim e  a 
p a r t i c u l a r  w eigh t was a t ta c h e d  to  th e  s p r in g  s c a le .  Due to  th e  
f a c t  t h a t  th e  s c a le  re a d in g  was n o t in  e x a c t pounds, r e a d in g s  were 
re c o rd e d  o n ly  a s  s c a le  u n i t s .  R ead ings w ere ta k e n  from o n ly  one 
o f  th e  s c a le s  and from  th e  same s c a le  each  t im e . A p ic tu r e  o f  th e  
d e v ic e  i s  found in  A ppendix M, page 78.
S ix  o f  th e  e x e r c is e s  w ere u sed  f o r  th e  t e s t i n g :  E x e rc is e  1 ,
r i g h t  and l e f t  a rras , elbow  f l e x o r s ;  E x e rc is e  2 , arm a d d u c to rs ;  
E x e rc is e  3 ,  arm a b d u c to r s ;  E x e rc is e  4* s c a p u la  a d d u c to rs ;  and 
E x e rc is e  7 , knee a b d u c to r s .  S u b je c ts  w ere t e s t e d  on th e s e  e x e r c is e s  
th e  f i r s t ,  t h i r d ,  and s e v e n th  weeks o f  th e  e x e r c is e  program .
I I I .  PROCEDURE FOR TESTING
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The t e s t s  used  in  t h i s  s tu d y  were th e  R o g e r 's  P h y s ic a l  
F i tn e s s  Index  T est and th e  C a rd io v a s c u la r  E f f ic ie n c y  T e s t f o r  
G i r l s  and Women. The i n i t i a l  t e s t s  were a d m in is te re d  d u r in g  th e  
second week o f  th e  sunmer s e s s io n .  R e - t e s t s  were a d m in is te re d  
d u r in g  th e  e ig h th  week. In  each t e s t i n g  th e  R o g e r 's  t e s t  was
g iv e n  one day and th e  C a rd io v a s c u la r  E f f ic ie n c y  t e s t  was g iv en
th e  n e x t d ay . S tu d e n ts  who were a b se n t on th e  day a  t e s t  was
a d m in is te re d  were g iv e n  th e  t e s t  w ith in  th e  n ex t two c la s s
m e e tin g s .
R o g e r 's  P h y s ic a l  F i tn e s s  Index  T est
The item s in c lu d e d  in  th e  R o g e r 's  P h y s ic a l  F i tn e s s  Index  
T e s t were p u l l - u p s ,  p u sh -u p s , r i g h t  and l e f t  g r i p ,  back l i f t ,  
le g  l i f t ,  and lu n g  c a p a c i ty .
The in v e s t ig a to r  was a s s i s t e d  by a  group o f  s ix  t e s t e r s  
in  th e  a d m in is t r a t io n  o f  th e  R o g e r 's  t e s t .  C opies o f  th e  t e s t i n g  
p ro c e d u re s  were made and d i s t r i b u t e d  to  th e  t e s t e r s .  P ro ced u res  
w ere e x p la in e d  and p r a c t ic e d  in  o rd e r  to  d ev e lo p  p r o f ic ie n c y  in  
th e  t e s t i n g .  The t e s t e r s  th e n  a d m in is te re d  th e  t e s t s  to  a  group 
o f  s tu d e n ts  p r i o r  to  th e  s tu d y  t o  p e r f e c t  t h e i r  t e s t i n g  te c h n iq u e s .
The t e s t s  were g iv e n  in  th e  women's gymnasium. Each 
s u b je c t  was g iv en  a s c o re  c a rd  a s  she  e n te re d  th e  gymnasium. The 
R o g e r 's  t e s t s  were s e t  up a t  s e p a ra te  s t a t i o n s  around th e  gymnasium. 
Each t e s t  was e x p la in e d  and a d m in is te re d  in d iv id u a l ly  to  th e  s u b je c t .
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Her sc o re  was re c o rd e d  by th e  exam iner. The s u b je c t  was n o t 
r e q u ire d  to  fo llo w  any p a t t e r n  in  moving th ro u g h  th e  t e s t s  ex cep t 
t h a t  each was asked  n o t to  ta k e  th e  p u l l -u p  and push-up  t e s t s  
fo llo w in g  one a n o th e r .  In th e  ev en t t h a t  th e  exam iner f e l t  th e  
re a d in g  was in a c c u ra te  o r  t h a t  in c o r r e c t  p ro ce d u re  r e s u l t e d ,  
th e  s u b je c t  was asked  to  r e s t  and th e n  r e p e a t  th e  t e s t ,  so t h a t  
th e  b e s t  e f f o r t  co u ld  be a c h ie v e d .
C a rd io v a s c u la r  i i f f ic ie n c y  T e s t f o r  G i r l s  and Women
The t e s t  c o n s is te d  o f  co n tin u o u s  s te p p in g  up and down on 
an 1 8 - inch  h ig h  bench tw e n ty - fo u r  t im e s  p e r  m inute f o r  th r e e  
m in u te s . S tu d e n ts  who com pleted  th e  th re e -m in u te  t e s t ,  r e s te d  
one m in u te . F o llow ing  th e  co m p le tio n  o f  th e  one-m inu te  r e s t ,  
a  th i r ty - s e c o n d  p u lse  coun t was made. S u b je c ts  who stopped  
p r io r  to  th e  th re e -m in u te  p e r io d  were a llo w ed  a  m inute to  r e s t  
a f t e r  s to p p in g . P u lse  was th e n  coun ted  f o r  t h i r t y  seco n d s. 
P a r t i c i p a t i o n  tim e and p u lse  co u n ts  were re c o rd e d  and used in  a  
fo rm u la  to  d e te rm in e  th e  s u b j e c t 's  sco re  on th e  t e s t .
One t r a in e d  a s s i s t a n t  h e lp ed  th e  in v e s t i g a to r  w ith  th e  
a d m in is t r a t io n  o f  th e  t e s t .  In  t h i s  t e s t  s u b je c ts  worked in  
g ro u p s  o f  t h r e e .  D uring each  a d m in is t r a t io n  o f  th e  t e s t  e ig h t  
s u b je c ts  were t e s t e d .  One s u b je c t  from  each  group was ta k in g  th e  
t e s t ,  one was r e s p o n s ib le  f o r  th e  t im e ,  and one coun ted  th e  p u ls e .  
P r io r  to  th e  t e s t i n g  p r a c t i c e s  were ta k e n  u n t i l  th e  i n v e s t ig a to r  
was c o n f id e n t th e  s tu d e n ts  were a b le  t o  co u n t th e  p u ls e  a c c u r a te ly .
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Two s tu d e n ts  p r a c t ic e d  c o u n tin g  th e  p u ls e  o f  th e  t h i r d  member o f  
th e  group u n t i l  t h e i r  co u n ts  were in  agreem ent.
A b lack b o a rd  was p la c e d  b e fo re  th e  g roup . On t h i s  b oard  
tim e had been p re - re c o rd e d  in  5-seco n d  i n t e r v a l s  f o r  a  t h r e e -  
m inute  p e r io d .  A tim e -k e e p e r  w atched th e  s to p  w atch and checked 
o f f  th e  5-seco n d  i n t e r v a l s  on th e  b o a rd . The t im e r  f o r  each 
group had a  c a rd  w ith  m ark ings i d e n t i c a l  to  th o s e  on th e  b o a rd . 
When a  s u b je c t  s to p p ed  b e fo re  th e  end o f  th e  t e s t ,  th e  t im e r  f o r  
t h a t  s u b je c t  c i r c l e d  th e  co rre sp o n d in g  i n t e r v a l  which was l a s t  
checked on th e  b o a rd . At th e  end o f  th e  o n e-m inu te  r e s t  p e r io d ,  
th e  t im e r  a d v ise d  th e  p u ls e  c o u n te r  to  b eg in  c o u n tin g  th e  p u ls e ,  
tim ed  th e  30-se c o n d  c o u n tin g  p e r io d ,  and a d v ise d  th e  c o u n te r  when 
i t  was tim e  to  s to p  c o u n tin g . The c o u n te r  re c o rd e d  th e  p u ls e  
co u n t on th e  c a rd . I f  th e  s u b je c t  f in is h e d  th e  t e s t ,  th e  t h r e e -  
m inu te  i n t e r v a l  was c i r c l e d  on th e  c a rd  so t h a t  each  s u b j e c t 's  
c a rd  showed a  tim e  and p u ls e  c o u n t.
The a u th o r  gave v e rb a l  s ig n a l s  to  s t a r t  and s to p  th e  t e s t  
and to  h e lp  s u b je c ts  m a in ta in  th e  cad en ce . A metronome was used 
to  s e t  th e  tim e  o f  th e  cad en ce .
In  th e  e v e n t t h a t  th e  s tu d e n ts  o f  a  group f e l t  a  p o s s ib le  
m is ta k e  in  tim in g  o r  c o u n tin g  had been made, th e  s u b je c t  was g iv en  
a r e - t e s t  w ith in  th e  n ex t two c l a s s  p e r io d s .
S co res  f o r  s u b je c ts  who f a i l e d  to  f i n i s h  th e  th re e -m in u te  
t e s t  were computed by th e  fo rm u la :
S core = No. o f  seconds o f  s te p p in g  X 100 
30 second re c o v e ry  p u l s e X 5*6
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F or th o s e  s u b je c ts  who com pleted  th e  th re e -m in u te  t e s t ,  a  co n v er­
s io n  t a b l e  was used  to  d e te rm in e  th e  s c o re .  S ta n d a rd s  s e t  in  th e  
t a b l e  were a s  fo llo w s :  E x c e l le n t ,  71 and above; Very Good, 60 -70 ; 
Good, 4 9 -5 9 ; F a i r ,  3 9 -4 8 ; P o o r, 2 8 -3 8 ; and Very P o o r, 0 -2 7 . The 
c o n v e rs io n  t a b l e  i s  shown in  A ppendix N, page 79 .
IV. STATISTICAL ANALYSIS
The d a ta  w ere an a ly ze d  to  d e te rm in e  th e  d i f f e r e n c e  in  
s c o re s  on th e  - in i t i a l  and f i n a l - t e s t s .  These a n a ly s e s  were made 
by th e  t - t e s t  o f  th e  s ig n i f ic a n c e  o f  th e  d i f f e r e n c e  betw een means 
f o r  in d iv id u a l  g roups on th e  i n i t i a l  and f i n a l  s c o re s  o f  th e  
item s o f  th e  R o g e r 's  t e s t ,  th e  i n i t i a l  and f i n a l  P h y s ic a l  F i tn e s s  
In d ex , and th e  i n i t i a l  and f i n a l  s c o re s  on th e  C a rd io v a sc u la r  
E f f ic ie n c y  t e s t .
In  o rd e r  to  d e te rm in e  i f  t h e r e  were s ig n i f i c a n t  d i f f e r e n c e s  
in  improvement among th e  fo u r  g ro u p s , a n a ly s is  o f  c o v a r ia n c e  was 
u se d . O rth o g o n a l com parisons w ere made to  f in d  th e  e f f e c t  o f  th e  
is o m e tr ic  program  v e rsu s  no is o m e tr ic  program , g o l f  v e rsu s  swimming, 
and i n t e r a c t io n s  betw een is o m e tr ic  e x e r c i s e ,  swimming, and g o l f .
The r e s u l t s  o f  s t r e n g th  t e s t i n g  w ith  th e  s p r in g - s c a le  d e v ice  
w ere an a ly zed  u s in g  th e  t^ - te s t  to  d e te rm in e  i f  s i g n i f i c a n t  
im provem ents w ere made in  s t r e n g th  betw een th e  i n i t i a l  and f i n a l  
t r i a l s .
CHAPTER 17
ANALYSIS AND PRESENTATION OF THE DATA 
I .  ANALYSIS OF MEAN DIFFERENCES
The d a ta  w ere an a ly ze d  to  d e te rm in e  th e  d i f f e r e n c e  betw een 
th e  means f o r  each  o f  th e  fo u r  g roups on th e  i n i t i a l  and f i n a l  
s c o re s  f o r  th e  R o g e r 's  P h y s ic a l  F i tn e s s  Index  T est and th e  C a rd io ­
v a s c u la r  E f f ic ie n c y  T e s t .  The t - t e s t  was u sed  to  d e te rm in e  th e  
s ig n i f ic a n c e  o f  th e  d i f f e r e n c e  in  m eans. R e s u l ts  o f  th e s e  
a n a ly s e s  f o r  th e  fo u r  g ro u p s on each  o f  th e  t e s t s  a re  shown in  
T ab le  1 , pages 37 and 38*
R o g e r 's  P h y s ic a l F i tn e s s  Index  T est
A ll  g roups d id  n o t 3how s i g n i f i c a n t  g a in s  on each  t e s t .
In  p u l l -u p s  each group  showed g a in s  s ig n i f i c a n t  a t  th e  .01  l e v e l .  
Push-ups w ere in c re a se d  s i g n i f i c a n t l y  a t  th e  .01  l e v e l  f o r  Group I .  
th e  swimmers who a ls o  perfo rm ed  is o m e tr ic  e x e r c i s e s .  Group I I ,  
th e  g o l f e r s  p e rfo rm in g  is o m e tr ic  e x e r c i s e s ,  and Group IV, th o s e  
p a r t i c i p a t i n g  in  g o l f  w ith  no is o m e tr ic  e x e r c i s e s ,  in c re a s e d  
th e  number o f  p u sh -u p s  perfo rm ed  s i g n i f i c a n t l y  a t  th e  .05  l e v e l  o f  
p r o b a b i l i t y .  Group I I I ,  th e  s u b je c ts  p a r t i c i p a t i n g  in  swimming 
o n ly ,  showed no s ig n i f i c a n t  improvement in  p u sh -u p s .
A ll  f o u r  g roups showed s ig n i f i c a n t  arm s t r e n g th  improvement 




DIFFERENCES BETWErN MEANS OF INITIAL AND FINAL SCORES FOR 
THE POUR GROUPS OF COLLEGE WOMEN PARTICIPATING IN A 
VARIED PROGRAM OF ACTIVITIES ON THE ROGER'S 
PHYSICAL FITNESS INDEX TEST AND THE 
CARDIOVASCULAR EFFICIENCY TEST
Item  and 
GrouD
I n i t i a l
Mean
F in a l
Mean t P
P u ll-u p s
1 2 1 .7 3 1 .7 5 .2 6 .01
I I 1 8 .7 2 8 .8 5 .32 .01
I I I 25-9 3 2 .9 3 .6 8 .01
IV 2 5 .6 3 2 .4 3 .5 8 .01
Push-ups
I 3 .3 6 .0 5 .87 .01
I I 1 .9 3 .0 2 .3 9 .05
I I I .8 1 .5 1 .5 2
IV 1 .7 2 .7 2 .1 7 .05
Arm S tre n g th
I 406 .0 6 4 0 .4 7 .8 1 .01
11 3 4 3 .4 551 .1 6 .9 2 .01
111 4 5 4 .4 595.2 4 .6 7 .01
IV 414-5 541.5 4 .2 3 .0 1
G rip  ( r i g h t  +
I
l e f t )
118.3 121 .3 1 .0 2
I I 115 .8 115 .5 .10 -----
I I I 108 .4 114.3 2 .0 1 -----
IV
s
106.0 110 .8 1 .6 4
Group I  In te rm e d ia te  swimming and is o m e tr ic  e x e r c is e s
Group I I  B eginning  g o l f  and is o m e tr ic  e x e r c is e s
Group I I I  In te rm e d ia te  swimming
Group IV B eginning  g o l f
Number in  each  group  was 24
t  01 = 2 .8 0 7  t >Q5= 2 .069
TABLE I (c o n tin u e d )
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Item  and 
Group
I n i t i a l
Mean
w F in a l  
Mean t P
Back L i f t
1 236 .7  ' 239-6 . 48 —
11 229 .8 235 .6 .95 —
I I I 228 .8 240 .0 1 .84 —
IV 226.3 242 .5 2 .66 .05
Leg L i f t
I 527.5 742 .5 6 .5 4 .01
I I 607 .5 72 0 .4 4 .3 4 .01
I I I 655 .4 71 2 .5 2 .20 .05
IV 556.9 720 .0 6 .2 7 .01
Lung C ap ac ity
I 175 .1 182 .9 2 .3 9 .05
11 162 .5 173 .6 3 .4 1 .01
I I I 175 .6 191 .3 4 .8 2 .01
IV 170 .9 186 .0 4 .6 3 .01
P h y s ic a l  F i tn e as Index
1 103 .0 128 .4 8 .2 5 .01
I I 94 .2 113 .5 6 .2 7 .01
I I I 107 .4 120 .7 4 .3 2 .01
IV 110.5 130 .2 6 .4 0 .01
C a rd io v a sc u la r  E f f ic ie n c y
1 4 3 .8 47 .3 2 .69 .05
11 4 1 .4 4 5 .4 3 .08 .01
I I I 4 0 .2 44-6 3 .39 .01
IV 4 1 .8 4 1 .0 .61 ----------
Group I  In te rm e d ia te  swimming and is o m e tr ic  e x e rc is e s
Group I I  B eginning  g o l f  and is o m e tr ic  e x e r c is e s
Group I I I  In te rm e d ia te  swimming
Group IV B eginn ing  g o lf
Number in  each  group was 24
t >01=2.807 t  05=2.069
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No s ig n i f i c a n t  Improvement was made in  g r ip  s t r e n g th  by 
any g roup . Group I I ,  s u b je c ts  p a r t i c i p a t i n g  in  g o l f  and is o m e tr ic  
e x e r c i s e s ,  showed a  l o s s  in  g r ip  s t r e n g th ,  b u t i t  was n o t 
s t a t i s t i c a l l y  s ig n i f i c a n t .  Only Group IV, th o se  p a r t i c ip a t i n g  in  
g o l f  o n ly , showed s ig n i f i c a n t  im provement on th e  back l i f t  t e s t .
T h is  improvement was beyo.id th e  .05 l e v e l .
On th e  le g  l i f t  Group I ,  th o s e  ta k in g  swimning and i s o ­
m e tr ic  e x e r c i s e s ,  Group I I ,  th o s e  ta k in g  g o l f  and is o m e tr ic  
e x e r c i s e s ,  and Group IV, th o se  ta k in g  o n ly  g o l f ,  in c re a s e d  sc o re s  
s ig n i f i c a n t l y  a t  th e  .01  l e v e l .  Group H I ,  s u b je c ts  ta k in g  
swimming o n ly , showed s tr e n g th  in c r e a s e  a t  th e  .05  l e v e l  on th e  
le g  l i f t  t e s t .
S ig n i f i c a n t  in c r e a s e  in  lu n g  c a p a c i ty  was a t  th e  .01 
l e v e l  f o r  Group I I ,  g o l f  and is o m e tr ic  e x e r c i s e ,  Group 111, 
swimming o n ly , and Group IV, g o l f  o n ly .  Group 1, swimming and 
iso m e tr ic  e x e r c i s e ,  showed s ig n i f i c a n t  in c r e a s e  a t  th e  .05  l e v e l .
A ll  g roups showed s ig n i f i c a n t  improvement in  th e  P h y s ic a l  
F i tn e s s  Index  a t  th e  .01  l e v e l  o f  p r o b a b i l i t y .
C a rd io v a s c u la r  E f f ic ie n c y  T e st
S co res  on t h i s  t e s t  were im proved s i g n i f i c a n t l y  a t  th e  .01  
l e v e l  o f  p r o b a b i l i t y  by Group I I ,  th o s e  ta k in g  g o l f  and is o m e tr ic  
e x e r c i s e s ,  and Group I I I ,  th o se  ta k in g  swimming o n ly . Group I ,  
th e  swimming and is o m e tr ic  e x e r c is e  s u b je c t s ,  improved a t  th e  
.05  l e v e l  o f  p r o b a b i l i t y .  A low er mean sc o re  was Bhown by Group IV,
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s u b je c ts  p a r t i c ip a t i n g  in  g o l f  o n ly ,  on th e  f j j i a l  t e s t ,  b u t i t
«
was n o t s t a t i s t i c a l l y  s i g n i f i c a n t .
I I ;  ANALYSIS OF COVARIANCE 
A n a ly s is  o f  c o v a r ia n c e  was used  to  d e te rm in e  i f  th e r e
t
w ere s ig n i f i c a n t  d i f f e r e n c e s  in  th e  f i n a l  s c o re s  among th e  
f o u r  g roups on each o f  th e  t e s t s .  T h is  method a llo w s  f o r  
c o r r e l a t i o n  betw een i n i t i a l  and f i n a l  s c o re s ,  and f i n a l  means 
a r e  c o r re c te d  f o r  any d i f f e r e n c e s  t h a t  may have e x is te d  in  th e  
i n i t i a l  means in  th e  t e s t s .  A nalyses were made o f  th e  sc o re s  o f  
th e  R o g e r 's  P h y s ic a l  F i tn e s s  Index  T e s t item s and o f  th e  C a rd io ­
v a s c u la r  E f f ic ie n c y  T e s t .  The r e s u l t s  o f  th e  a n a ly s e s  a r e  shown 
in  T able  I I .  In  o rd e r  to  be s i g n i f i c a n t ,  an F - r a t io  o f  - .7 1  
was r e q u ire d  a t  th e  .05  l e v e l  o f  p r o b a b i l i ty  and o f  4 .0 1  a t  th e  
.01  l e v e l .
R o g e r 's  P h y s ic a l  F i tn e s s  Index  T est
A nalyses o f  th e  item s in  th e  R o g e r 's  P h y s ic a l F i tn e s s  Index 
T e st b a t t e r y  r e s u l t e d  in  F - r a t i o s  t h a t  in d ic a te d  s ig n i f i c a n t  
d i f f e r e n c e s  betw een g roups o n ly  in  arm s tr e n g th  and le g  l i f t  
s t r e n g th .  As shown in  T able I I ,  th e  F - r a t i o  f o r  a m  s t r e n g th  was 
3*37 end f o r  le g  l i f t  s t r e n g th  was 2 .8 8 . These r a t i o s  w ere s ig n i ­
f i c a n t  a t  th e  .05  l e v e l  o f  p r o b a b i l i t y . The F - r a t io  o f  2 .6 l  f o r  
th e  P h y s ic a l  F i tn e s s  Index approached  s ig n if ic a n c e  a t  th e  .05 
l e v e l  o f  p r o b a b i l i t y .
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TABLE I I
ANALYSIS OF COVARIANCE FOR ROGER'S PHYSICAL FITNESS INDEX 
TEST AND CARDIOVASCULAR EFFICIENCY TEST
Item
S ource o f  
V a r ia t io n d f
Mean
S quares F P
P u ll-u p s T o ta l 94
Among Groups 3 51 .80 —
E rro r 91 64
P ush-ups T o ta l 94
Among Groups 3 1 .0 7 .25 —
E r r o r 91 4 .3 2
Arm S tre n g th T o ta l 94
Among Groups 3 69578 3 .3 7 .05
E rro r 91 20645 -
G rip T o ta l 94
m
Among Groups 3 85 .53 —
E rro r 91 160
Back LLft T o ta l 94
Among Groups 3 499 .72 —
E rro r 91 696
Leg L i f t T o ta l 94
Among Groups 3 32352 2 .8 8 .05
E r ro r 91 11230
Lung C ap a c ity T o ta l 94
Among Groups 3 350 1 .40 —
E r ro r 91 250
P h y s ic a l  F i tn e s s T o ta l 94
Index Among Groups 3 559 2 .6 1 —
E rro r 91 214
C a rd io v a s c u la r T o ta l 94
E f f ic ie n c y Among Groups 3 138 5.11 .01
E r ro r 91 27
p . o i ^ ' o i  F.0r 2*71
F or th o s e  t e s t  item s w hich produced s ig n i f i c a n t  F - r a t i o s ,  
f u r t h e r  s tu d y  o f  th e  d a ta  was made by means o f o r th o g o n a l com­
p a r is o n s  , a s  shown in  F ig u re  1 . In th e s e  com parisons an F - r a t io  
o f  3*95 was r e q u ire d  f o r  s ig n i f ic a n c e  a t  th e  .05 le v e l  o f  
p r o b a b i l i t y  and o f  6 .9 2  a t  th e  .01  l e v e l  o f  p r o b a b i l i ty .
Group I Group I I Group i 1I Group -V
Comparison 1 -1 -1 +1
Com parison 2 -t-1 -1 -t-1 -1
Com parison 3 -1 -t-1 -tl -1
FIGURE 1
PATTERN FOR ORTHOGONAL COMPARISONS
Arm s t r e n g t h . C om parisons o f  p e rfo rm an ces  in  arm s tr e n g th  
a re  shown in  T ab le  111. The f i r s t  com parison , betw een th e  iso m e tr ic  
g roups and n o n - is o m e tr ic  g ro u p s , r e v e a le d  an F - r a t i o  o f  9 .7 0 , which 
was s ig n i f i c a n t  beyond th e  .0 1  l e v e l  o f  p r o b a b i l i t y .  The av e rag e  o f  
th e  f i n a l  arm s tr e n g th  means o f  th e  is o m e tr ic  g ro u p s (1 and 11) was 
629, and o f  th e  n o n - is o m e tr ic  g roups ( I I I  and IV) was 536. T h is  
in d ic a te s  a  s i g n i f i c a n t l y  g r e a t e r  improvement in  th e  iso m e tr ic  
groups th a n  in  th e  n o n - is o m e tr ic  g ro u p s . In  com paring swimning 
groups ( I  and I I I )  w ith  g o l f  g roups ( I I  and IV ), th e  r e s u l t i n g  
F - r a t i o  o f  3 .5 1  was n o t s i g n i f i c a n t .  The com parison  to  d e te rm in e
F o r th o s e  t e s t  ite m s  w hich p roduced  s i g n i f i c a n t  F - r a t i o s ,  
f u r t h e r  s tu d y  o f  th e  d a ta  was made by means o f  o r th o g o n a l com­
p a r i s o n s ,  a s  shown in  F ig u re  1 . In  th e s e  co m p ariso n s  an F - r a t i o  
o f  3 .9 5  was r e q u ire d  f o r  s ig n i f i c a n c e  a t  th e  .0 5  l e v e l  o f  
p r o b a b i l i t y  and o f  6 .9 2  a t  th e  .01  l e v e l  o f  p r o b a b i l i t y .
Group I Group I I Group 111 Group IV
C om parison 1 -1 -1 +1 +1
Com parison 2 -rl -1 +1 -1
C om parison 3 -1 +1 +1 -1
FIGURE 1
PATTERN FOR ORTHOGONAL COMPARISONS
Arm s t r e n g t h . C om parisons o f  p e rfo rm an ce s  in  arm s t r e n g th  
a r e  shown in  T ab le  111. The f i r s t  co m p ariso n , betw een th e  is o m e tr ic  
g ro u p s  and n o n - is o m e tr ic  g ro u p s , r e v e a le d  an F - r a t i o  o f  9 -7 0 , w nich 
was s i g n i f i c a n t  beyond th e  .0 1  l e v e l  o f  p r o b a b i l i t y .  The a v e ra g e  o f  
th e  f i n a l  arm s t r e n g th  means o f  th e  i s o m e tr ic  g roups ( I  and I I )  was 
62 9 , and o f  th e  n o n - is o m e tr ic  g ro u p s  ( I I I  and IV) was 536. T h is  
in d i c a t e s  a  s i g n i f i c a n t l y  g r e a t e r  im provem ent in  th e  is o m e tr ic  
g ro u p s  th a n  in  t h e  n o n - is o m e tr ic  g ro u p s . In  com paring  swimming 
g ro u p s  ( I  and I I I )  w ith  g o l f  g ro u p s  ( I I  and IV ), th e  r e s u l t i n g  
F - r a t i o  o f  3 -5 1  was n o t s ig n i f i c a n t *  The com parison  to  d e te rm in e
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TABLE I I I
F-RATIOS OF ORTHOGONAL COMPARISONS FOR ARM STRENGTH AS 
MEASURED BY THE ROGER'S PHYSICAL FITNESS INDEX TEST 
FOR FOUR GROUPS OF COLLEGE WOMfcN PARTICIPATING 
IN A VARIED PROGRAM OF ACTIVITIES
Com parison F - r a t i o
1 I s o m e tr ic  g ro u p s  v s . N o n -iso m e tr ic  g ro u p s  9 .7 0
2  Swimming g ro u p s  v s . G o lf g ro u p s  3 .5 1
3 I n t e r a c t i o n  o f  swimming and g o l f  w ith  and
w ith o u t i s o m e tr ic  e x e r c i s e s  .003
.01
C o rre c te d  F in a l  Means
Group I  (swimming and is o m e tr ic )  — 639
Group I I  ( g o l f  and is o m e tr ic )  = 618
Group I I I  (swimming) = 541
Group IV ( g o lf )  = 530
N -  24 per group
F . 0 1  6 - 9 2 F .0 5 "  3 -95
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i n t e r a c t i o n ,  Com parison 3 ,  r e s u l t e d  in  an F - r a t i o  o f  .003 w hich 
was n o t s i g n i f i c a n t .
Leg l i f t . In  T ab le  I I ,  page 4 1 , i t  was shown t h a t  th e  
F - r a t i o  f o r  le g  l i f t  s t r e n g th  was 2 .8 8 ,  w hich reach ed  s ig n i f i c a n c e  
a t  th e  .05  l e v e l  o f  p r o b a b i l i t y .  O rth o g o n a l co m parisons in  T ab le  
IV r e v e a l  an F - r a t i o  o f  1 .4 0  f o r  th e  com parison  betw een is o m e tr ic  
and n o n - is o m e tr ic  g ro u p s . T h is  was n o t  s i g n i f i c a n t ,  n o r  was 
t h e r e  any s ig n i f i c a n t  d i f f e r e n c e  betw een  swimming and g o l f  g ro u p s 
a s  in d ic a te d  by an  F - r a t i o  o f  .3 0 . The o n ly  s ig n i f i c a n t  com parison  
was in  th e  i n t e r a c t i o n  w hich shows an  F - r a t i o  o f  6 .9 8 ,  s i g n i f i c a n t  
a t  th e  .0 1  l e v e l .
I n te r a c t i o n  i s  m easured  by th e  d i f f e r e n c e  betw een two 
d i f f e r e n c e s  o r  by th e  f a i l u r e  o f  th e  two d i f f e r e n c e s  to  be th e  
same. In  o r d e r  to  s tu d y  t h i s  i n t e r a c t i o n ,  betw een  swimming and 
g o l f  w ith  and w ith o u t i s o m e tr ic  e x e r c i s e s ,  th e  d i f f e r e n c e  betw een 
d i f f e r e n c e "  in  means was com puted. The d i f f e r e n c e  betw een means 
o f  Group I ,  swimming and i s o m e t r ic s ,  and Group I I I ,  g o l f  and 
i s o m e t r i c s ,  was 4 5 ; th e  d i f f e r e n c e  betw een  means o f  G roups I I I  
and IV, swimming and g o l f  w ith o u t is o m e tr ic  e x e r c i s e s ,  was -7 2 .
The d i f f e r e n c e  betw een th e s e  two d i f f e r e n c e s  was 117• T h is  i n d i c a t e s  
t h a t  swimming and is o m e tr ic  e x e r c i s e s  a r e  a  b e t t e r  co m b in a tio n  th a n  
g o l f  and is o m e tr ic  e x e r c i s e s  in  d e v e lo p in g  l e g  l i f t  s t r e n g th  and 
t h a t  g o l f  a lo n e  c o n t r ib u t e s  more to  t h i s  developm ent th a n  do es  
swimming a lo n e .
TABLE IV
F-RAT IDS OF ORTHOGONAL COMPARISONS FOR LEG STRENGTH AS MEASURED 
IN THE ROGER'S PHYSICAL FITNESS INDEX TEST FOR FOUR GROUPS 
OF COLLEGE WOMEN PARTICIPATING IN A 
VARIED PROGRAM OF ACTIVITIES
_______ Com parison_____________________________________ F - r a t i o ______P
1 Is o m e tr ic  g ro u p s  v s .  N o n -iso m e tr ic  g ro u p s 1 .4 0  -----
2 Swinming g ro u p s  v s .  G o lf g ro u p s  .3 0  -----
3 I n te r a c t i o n  o f  swimming and g o l f  w ith  and
w ith o u t i s o m e tr ic  e x e r c i s e s  6 .9 8  .01
C o rre c te d  F irm l Means
Group I (swimming and is o m e tr ic )  — 759
Group 11 ( g o l f  and is o m e tr ic )  = 714
Group I I I  (swimming) = 675
Group IV ( g o l f )  = 747
N = 24 per group
46
P h y s ic a l  F i tn e s s  In d e x . As shown in  T ab le  I I ,  page 4 1 , 
a n a ly s i s  o f  th e  P h y s ic a l  F i tn e s s  Index  re v e a le d  an F - r a t i o  o f  
2 .6 1  w hich ap p ro ach ed  s ig n i f i c a n c e  a t  th e  .05  l e v e l  o f  p r o b a b i l i t y .  
S in c e  t h i s  r a t i o  ap p ro ach ed  s ig n i f i c a n c e ,  f u r t h e r  s tu d y  o f  th e  
d a ta  was made. The co m p ariso n s  a r e  shown in  T ab le  V.
The f i r s t  co m p ariso n , t o  d e te rm in e  th e  d i f f e r e n c e  betw een 
th e  is o m e tr ic  and n o n - is o m e tr ic  g ro u p s , r e s u l t e d  in  an F - r a t i o  
o f  2 .1 9  w hich was n o t s i g n i f i c a n t .  The com parison  t o  d e te rm in e  
th e  d i f f e r e n c e  betw een  th e  e f f e c t s  o f  swimming and g o l f  showed 
an F - r a t i o  o f  .005 w hich a ls o  was n o t  s i g n i f i c a n t .  The t h i r d  
co m p ariso n , w hich t e s t e d  th e  i n t e r a c t i o n  betw een swimming and 
g o l f  w ith  and w ith o u t is o m e tr ic  e x e r c i s e s ,  r e s u l t e d  in  an F - r a t i o  
o f  5*51 which was s i g n i f i c a n t  beyond th e  .05  l e v e l  o f  p r o b a b i l i t y .
In  a n a ly z in g  t h i s  co m p ariso n , th e  d i f f e r e n c e  betw een th e  
m eans o f  Group I  (swimming and is o m e tr ic )  and Group I I  ( g o l f  and 
is o m e tr ic )  was 7 . The d i f f e r e n c e  betw een  th e  means o f  Group 111 
( sw in n in g ) and Group IV ( g o lf )  was - 6 .  The d i f f e r e n c e  betw een 
th e s e  d i f f e r e n c e s  was 13 . T h is  i n d i c a t e s  t h a t  a  co m b in a tio n  o f  
swimming and is o m e tr ic  e x e r c i s e s  was b e t t e r  th a n  a  co m b in a tio n  o f  
g o l f  and is o m e tr ic  e x e r c i s e s ,  and t h a t  g o l f  a lo n e  was b e t t e r  th a n  
swimming a lo n e  f o r  im provem ent o f  th e  P h y s ic a l  F i tn e s s  In d ex .
C a rd io v a s c u la r  E f f i c i e n c y  T e s t
A n a ly s is  o f  c o v a r ia n c e  f o r  th e  C a rd io v a s c u la r  E f f ic ie n c y  
T e s t  s c o r e s ,  T ab le  I I ,  page 4 1 , r e v e a le d  an F - r a t i o  o f  5 .1 1 ,
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TABLE V
F-RATIQS OF ORTHOGONAL COMPARISONS FOR THE PHYSICAL FITNESS 
INDEX FOR FOUR GROUPS OF COLLEGE WOMEN PARTICIPATING 
IN A VARIED PROGRAM OF ACTIVITIES
_______ Com parison____________________________________ F - r a t i o _____ P
1 Iso m e tr ic  g ro u p s v s . N o n -iso m e tr ic  g roups 2 .19  ----
2 Swinming g ro u p s v s . G olf g roups .01 ----
*
3 I n te r a c t io n  o f  swimming and g o l f  w ith  and
w ith o u t is o m e tr ic  e x e r c is e s  5*51 .05
C o rre c te d  F in a l  Means
Group I  (swinm ing and is o m e tr ic )  = 129
Group I I  ( g o lf  and is o m e tr ic )  = 122
N = 24 p e r  group
Group 111 (swimming) = 118
Group IV ( g o lf )  = 124
F . 0 l “  6 -92 F .0 5 “  3 -95
s i g n i f i c a n t  a t  th e  .01  l e v e l  o f  p r o b a b i l i t y .  In  T ab le  V I, 
o r th o g o n a l  com p ariso n s  showed two s ig n i f i c a n t  F - r a t i o s .  In  com­
p a r in g  th e  is o m e tr ic  g ro u p s  to  th e  n o n - is o m e tr ic  g ro u p s , an F - 
r a t i o  o f  6 .4 1  was o b ta in e d .  T h is  was s i g n i f i c a n t  beyond th e  .05 
l e v e l  o f  p r o b a b i l i t y  and was in  f a v o r  o f  th e  i s o m e tr ic  g ro u p s .
The a v e rag e  o f  means f o r  G roups I  and I I ,  swimming and is o m e tr ic  
and g o l f  and i s o m e t r i c ,  was 45 .9 3  and f o r  Groups I I I  and IV, 
swimming o n ly  and g o l f  o n ly ,  was 43*23. S ig n i f ic a n c e  a t  th e  .05 
l e v e l  was found in  th e  com parison  o f  th e  swimming and g o l f  g roups 
w ith  an F - r a t i o  o f  5 .6 7 . T h is  d i f f e r e n c e  was in  f a v o r  o f  th e  
swimming g ro u p s  whose a v e ra g e  o f  th e  means was 45*85 a s  compared 
to  an a v e ra g e  o f  th e  means o f  43*31 f o r  th e  g o l f  g ro u p s . An 
F - r a t i o  o f  3 .0 7  f o r  com parison  t h r e e ,  i n t e r a c t io n  betw een th e  
g ro u p s , was n o t s i g n i f i c a n t .
I I I .  ANALYSIS OF STRUJGTH GAINS 
POE ISOMETRIC GROUPS
A3 s t a t e d  in  C h a p te r  I I I ,  s t r e n g th  m easures w ere ta k e n  
p e r i o d i c a l l y  w ith  a  3 p r in g - s c a le  d e v ic e  t o  p ro v id e  m o tiv a t io n  to  
e x e r t  t o  th e  maximum in  th e  i s o m e tr ic  e x e r c i s e s  and a l s o  t o  d e te rm in e  
w h e th e r any g a in  in  s t r e n g th  o c c u r re d  i n  th e  p o s i t i o n s  e x e rc is e d  
d u r in g  th e  s tu d y . The means o f  t h e '  i n i t i a l  and f i n a l  s t r e n g th  s c a le  
r e a d in g s  o f  th e  g ro u p s  u s in g  is o m e tr ic  e x e r c i s e s ,  Group I ,  swimming 
and is o m e tr ic  e x e r c i s e s ,  and Group I I ,  g o l f  and is o m e tr ic  e x e r c i s e s ,
TABLE VI
F-RATIOS OF ORTHOGONAL COMPARISONS FOR THE CARDIOVASCULAR 
EFFICIENCY TEST FOR FOUR GROUPS OF COLLEGE WOMEN 
PARTICIPATING IN A VARIED PROGRAM OF ACTIVITIES
Com parison F - r a t io
1 I so m e tr ic  g roups v s . N o n -iso m e tr ic  g ro u p s 6 .41
2 Swimming g ro u p s v s . G o lf g roups 5*67
3 I n te r a c t io n  o f  swimming and g o l f  w ith  and
w ith o u t is o m e tr ic  e x e r c is e s  3 .0 7
.05
.05
C o rre c te d  F in a l  Means
Group I  (swimming and is o m e tr ic )  = 4 6 .2 4
Group I I  ( g o lf  and is o m e tr ic )  = 45*61
Group I I I  (swimming) = 45-45
Group IV (g o lf )  = 4 1 -0 0
N = 24 per group
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were com puted, and th e  t - t e s t  was used  to  t e a t  th e  s ig n i f ic a n c e  o f  
th e  d i f f e r e n c e .  T h is  i s  shown in  T able V II . The o b se rv ed  d i f f e r ­
ence o f  12 .33  s c a le  u n i t s  r e s u l t e d  in  a  t - r a t i o  o f  1 4 .0 1 , which 
was h ig h ly  s ig n i f i c a n t  beyond th e  .0 1  l e v e l  o f  p r o b a b i l i t y .
TABLE VI i
DIFFERENCE BETWEcN MEANS OF INITIAL AND FINAL 
SFRING-SCALE MEASURES FOR COLLEGE WOMEN 
PARTICIPATING IN AN ISOMETRIC EXERCISE 
PROGRAM IN ADDITION TO INTERMEDIATE 
SWIMMING OR BEGINNING GOLF
I n i t i a l  Mean F in a l  Mean t  P
41 .92 54.25 14.01 .01
CHAPTER V
SUMMARY, FINDINGS, CONCLUSIONS, AND RECOMMENDATIONS
I .  SUMMARY
I t  was th e  p u rp o se  o f  t h i s  s tu d y  to  s tu d y  th e  e f f e c t s  o f  
supp lem en tary  is o m e tr ic  e x e r c is e s  w ith  swimming and g o l f  on 
m u scu la r s t r e n g th ,  p h y s ic a l  f i t n e s s ,  and c a rd io v a s c u la r  e f f ic ie n c y  
o f  c o l le g e  women.
S u b je c ts  f o r  th e  s tu d y  w ere n i n e t y - s i x  women s tu d e n ts  a t  
L o u is ia n a  S ta te  U n iv e r s i ty ,  Baton Rouge, L o u is ia n a . The s u b je c ts  
were d iv id e d  in to  f o u r  g ro u p s: ( l )  Group I ,  p a r t i c ip a te d  in  
in te rm e d ia te  swimming and an is o m e tr ic  e x e r c is e  program ; (2) Group 
I I ,  p a r t i c ip a te d  in  b e g in n in g  g o l f  and an is o m e tr ic  e x e rc is e  
program ; (3 ) Group 111, p a r t i c ip a t e d  in  in te rm e d ia te  swimming w ith  
no su p p lem en tary  e x e r c is e s  and (4 ) Group TV, p a r t i c ip a te d  in  
b eg in n in g  g o l f  w ith  no su p p lem en ta ry  e x e r c i s e s .
At th e  b eg in n in g  o f  th e  ex p erim en t a l l  s u b je c ts  were t e s t e d  
on th e  R o g e r 's  P h y s ic a l  F i tn e s s  Index  T e s t and th e  C a rd io v a s c u la r  
E f f ic ie n c y  T e st f o r  G i r l s  and Women. S u b je c ts  in  th e  is o m e tr ic  
e x e r c is e  program  were a ls o  g iv en  s t r e n g th  t e s t s  w ith  a  s p r in g - s c a le  
d e v ic e .  At th e  end o f  an e ig h t-w ee k  p e r io d  th e  s u b je c ts  were 
m easured a g a in  on a l l  t e s t s .
The t - t e s t  was u sed  to  d e te rm in e  th e  s ig n i f ic a n c e  o f  th e
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d i f f e r e n c e  betw een i n i t i a l  and f i n a l  means on th e  R o g e r 's  P h y s ic a l  
F i tn e s s  Index  T est i te m s , th e  P h y s ic a l  F i tn e s s  Index , and th e  
C a rd io v a s c u la r  e f f i c i e n c y  T e s t .  An a n a ly s is  o f  c o v a ria n c e  was 
employed to  t r e a t  th e  d a ta  to  compare th e  e f f e c t s  o f  th e  fo u r  
d i f f e r e n t  program s on s t r e n g th ,  p h y s ic a l  f i t n e s s ,  and c a rd io v a s c u la r  
e f f i c i e n c y .  The t - t e 3 t  was used  to  compare i n i t i a l  and f i n a l  means 
o f  s t r e n g th  s c o re s  f o r  th e  is o m e tr ic  g roups t e s t e d  w ith  th e  s p r in g -  
s c a le .
11. FINDINGS
The f in d in g s  o b ta in e d  in  t h i s  s tu d y  r e v e a le d  d i f f e r e n c e s  
betw een i n i t i a l  and f i n a l  t e s t  m eans, com parisons o f  program s o f  
a c t i v i t y ,  and s t r e n g th  g a in s  o f  th e  is o m e tr ic  g ro u p s .
D if fe re n c e s  Between I n i t i a l  and F in a l  T e s t Means
P h y s ic a l  F i tn e s s  In d e x . A ll  g roups showed s ig n i f i c a n t  
improvement in  th e  P h y s ic a l  F i tn e s s  Index .
C a rd io v a s c u la r  E f f i c i e n c y . C a rd io v a s c u la r  e f f ic ie n c y  was 
im proved s i g n i f i c a n t l y  in  th e  group which p a r t i c ip a te d  in  swimming 
and is o m e tr ic  e x e r c i s e s ,  th e  group which p a r t i c ip a te d  in  g o l f  and 
is o m e tr ic  e x e r c i s e s ,  and th e  group which p a r t i c ip a te d  o n ly  in  
swimming. The group p a r t i c ip a t i n g  in  g o lf  w ith o u t iso m e tr ic  
e x e r c is e s  had a  low er mean s c o re  on th e  f i n a l  th a n  on th e  i n i t i a l  
t e s t .
Item s o f  R oger1s P h y s ic a l  F i tn e s s  Index T e s t . S cores 
were im proved s ig n i f i c a n t l y  by a.1.1 g roups on th e  p u l l - u p s ,  arm 
s t r e n g th ,  le g  l i f t ,  and lung  c a p a c i ty .  Push-up s c o re s  were 
improved s i g n i f i c a n t l y  by th r e e  g ro u p s : th o se  p a r t i c ip a t i n g  in  
swimming and is o m e tr ic  e x e r c i s e s ,  in  g o l f  and is o m e tr ic  e x e r c i s e s ,  
and in  g o l f  o n ly .  No group .showed s ig n i f i c a n t  d i f f e r e n c e s  in  
g r ip  s t r e n g th .  Those p a r t i c ip a t i n g  in  g o lf  and is o m e tr ic  e x e r c is e s  
showed a  l o s s  in  g r ip  s t r e n g th .  Back l i f t  s c o re s  were in c re a se d  
s ig n i f i c a n t l y  by o n ly  one g ro u p , th e  s u b je c ts  p a r t i c ip a t i n g  in  
g o l f  w ith o u t is o m e tr ic  e x e r c is e s .
Com parison o f  Program s o f  A c t iv i ty
P h y s ic a l  F i tn e s s  In d ex . The o n ly  s ig n i f i c a n t  d i f f e r e n c e  
found in  com parison  o f  g roups on th e  P h y s ic a l  F i tn e s s  Index  was 
in  th e  i n t e r a c t io n  com paring th e  e f f e c t s  o f  swimming and g o lf  w ith  
and w ith o u t is o m e tr ic  e x e r c i s e s .  In  t h i s  i t  was re v e a le d  th a t  th e  
swimming and is o m e tr ic  e x e r c is e s  com b in atio n  produced  b e t t e r  r e s u l t s  
them g o l f  and is o m e tr ic  e x e r c i s e s .  W ithout is o m e tr ic  e x e r c i s e s ,  
g o l f  was more e f f e c t i v e  th a n  swimming.
C a rd io v a s c u la r  E f f ic ie n c y . In  com paring program s in  th e  
developm ent o f  c a rd io v a s c u la r  e f f i c i e n c y ,  th e  is o m e tr ic  e x e rc is e  
program s were found to  be s i g n i f i c a n t l y  s u p e r io r  to  n o n - is o m e tr ic  
e x e r c is e  p rog ram s. Swimming program s produced  s ig n i f i c a n t l y  h ig h e r  
improvement th a n  th e  g o l f  p rogram s.
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Item s o f  Roger*s P h y s ic a l  F i tn e s s  Index  T e s t . D if fe re n c e s  
betw een g roups w ere n o t s ig n i f i c a n t  in  p u l l - u p s ,  p u sh -u p s , g r ip  
s t r e n g th ,  back l i f t ,  and lu n g  c a p a c i ty .  In  arm s t r e n g th  com­
p a r is o n s  showed th e  is o m e tr ic  e x e r c is e  g roups s i g n i f i c a n t l y  
s u p e r io r  to  th e  n o n - is o m e tr ic  g ro u p s . On th e  le g  l i f t  t e s t  th e  
o n ly  s ig n i f i c a n t  com parison was in  th e  i n t e r a c t io n  o f  swimming 
and g o l f  w ith  and w ith o u t is o m e tr ic  e x e r c i s e s .  T h is  showed 
swimming and is o m e tr ic  e x e r c is e s  to  be b e t t e r  th a n  g o l f  and 
is o m e tr ic  e x e r c is e s  and g o l f  a lo n e  b e t t e r  th a n  swimming a lo n e .
S tre n g th  G ains o f  th e  I so m e tr ic  Groups
H ighly  s ig n i f i c a n t  g a in s  in  s t r e n g th  o f  th e  s u b je c ts  
ta k in g  is o m e tr ic  e x e r c is e s  w ere re v e a le d  by r e s u l t s  o f  t e s t s  
w ith  th e  s p r in g - s c a le  m easu ring  d e v ic e .
D isc u ss io n  o f  F in d in g s
I t  i s  p o s s ib le  t h a t  c e r t a i n  u n c o n tro lle d  f a c to r s  c o n tr ib u te d  
to  th e  in c r e a s e  in  t e s t  s c o re s .  Some g a in  co u ld  be due to  th e  
e d u c a tio n  f a c t o r  in  t h a t  s tu d e n ts  improved t h e i r  s c o re s  because 
th e y  w ere f a m i l i a r  w ith  th e  t e s t s .  The s u b je c ts  in  th e  is o m e tr ic  
e x e r c is e  program  may have been more h ig h ly  m o tiv a te d  to  t r y  h a rd e r  
d u r in g  th e  r e - t e s t  b ecau se  o f  th e  e x t r a  a t t e n t i o n  g iv en  them d u rin g  
th e  s tu d y , and i t  i s  c o n c e iv a b le  t h a t  m erely  th e  a d d i t io n a l  e x e r c is e s  
may have made th e n  more co n sc io u s  o f  s tr e n g th  developm ent.
The th e o ry  t h a t  g r ip  s t r e n g th  does n o t change much i s
su p p o rted  by th e  f a c t  t h a t  no group mean was s i g n i f i c a n t l y  changed 
in  t h i s  s tu d y . There i s  re a so n  to  q u e s tio n  th e  f in d in g  th a t  
s u b je c ts  p a r t i c ip a t i n g  in  g o l f  and th e  is o m e tr ic  e x e r c is e  program  
d e c re a se d  in  g r ip  s t r e n g th  even  though  i t  was n o t s t a t i s t i c a l l y  
s i g n i f i c a n t .  I t  would seem t h a t  g r ip p in g  th e  g o l f  c lu b  a lo n e  
would cause  3ome s tr e n g th e n in g  o f  th e  g r ip  and t h a t  th e  a d d i­
t i o n a l  is o m e tr ic  e x e r c is e s  w hich in v o lv ed  g r ip p in g  th e  I s o - b e l t  
would a ls o  r e s u l t  in  an  in c r e a s e .
The in t e r a c t io n s  w hich were in d ic a te d  by com parisons 
made betw een g ro u p s in  th e  P h y s ic a l  F i tn e s s  Index  and le g  l i f t  
showed th e  co m b in a tio n  o f  swimming and is o m e tr ic  e x e r c is e s  fa v o re d  
o v e r  a  co m b in a tio n  o f  g o l f  and is o m e tr ic  e x e r c i s e s .  However, g o l f  
a lo n e  produced  more in c re a s e  th a n  d id  swimming a lo n e . T h is m ight 
be in t e r p r e t e d  to  in d ic a te  t h a t  th e  g o l f  a c t i v i t y  and th e  is o m e tr ic  
e x e r c is e s  c o n tr ib u te d  to  th e  same developm ent and t h a t  swinming 
produced  o th e r  developm ent.
There h a s  been  a  th e o ry  su g g e s ted  co n cern in g  is o m e tr ic  
e x e r c is e s  t h a t  a  on e-seco n d  maximum is o m e tr ic  c o n t r a c t io n  p e r  day 
i s  s u f f i c i e n t  to  in c r e a s e  s t r e n g th .  P e rh ap s  in  th e  g o l f  swing 
a  p e rso n  i s  ap p ro a ch in g  t h i s  maximum e f f o r t  f o r  a  s h o r t  p e r io d  o f  
t im e . T h is  would acco u n t f o r  th e r e  b e in g  no d i f f e r e n c e  in  g roups 
in  s t r e n g th  t e s t s  o th e r  th a n  in  arm s t r e n g th .
The c o n t r a c t io n  f o r  each  e x e r c is e  in  t h i s  s tu d y  was h e ld  
f o r  s ix  seconds a s  an  en d u ran ce  f a c t o r .  T h is  m ight acco u n t f o r  th e
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f a c t  t h a t  th e  s u b je c ts  in  g o l f  w ith o u t th e  is o m e tr ic  e x e r c is e s  
d id  n o t im prove on th e  f i n a l  c a rd io v a s c u la r  t e s t .
I t  i s  a  g e n e ra l  b e l i e f  t h a t  swimming c o n t r ib u te s  more to  
c a rd io v a s c u la r  developm ent th a n  does g o l f .  The r e s u l t s  o f  t h i s  
s tu d y  te n d  to  su p p o rt t h i s  b e l i e f .  The f a c t  t h a t  iso m e tr ic  
e x e rc is e s  can produce s ig n i f i c a n t  in c re a s e s  in  t h i s  developm ent 
h as  been q u e s tio n e d . T h is  s tu d y  in d ic a te d  t h a t  a program  o f  
is o m e tr ic  e x e r c is e s  combined w ith  r e g u la r  in te rm e d ia te  swimming 
and b eg in n in g  g o l f  c l a s s  a c t i v i t y  i s  p r e f e r a b le  to  th e  swinming 
and g o l f  c l a s s  a c t i v i t y  a lo n e . T h is  would su g g e s t t h a t  iso m e tr ic  
e x e r c is e s  a re  e f f e c t i v e  in  in c r e a s in g  th e  c a rd io v a s c u la r  e f f i c ie n c y  
o f  c o l le g e  women.
I I I .  CONCLUSIONS
The fo llo w in g  c o n c lu s io n s  r e s u l t e d  from  t h i s  s tu d y :
1 . P h y s ic a l  f i t n e s s  o f  c o l le g e  women a s  m easured by th e
R o g e r 's  P h y s ic a l  F i tn e s s  Index  T e st can  be im proved 
by p a r t i c i p a t i o n  in  in te rm e d ia te  swimming, b eg in n in g  
g o l f ,  and a  com b in atio n  o f  e i t h e r  o f  th e s e  a c t i v i t i e s  
and an is o m e tr ic  e x e r c is e  program .
2 . There was no d i f f e r e n c e  in  th e  e f f e c t iv e n e s s  o f  i n t e r ­
m ed ia te  swimming and b eg in n in g  g o lf  in  improvement 
o f  p h y s ic a l  f i t n e s s  o f  c o l le g e  women a s  m easured by 
th e  R o g e r 's  P h y s ic a l  F i tn e s s  Index  T e s t .
3 . The a d d i t io n  o f  an iso m e tr ic  e x e r c is e  program  to  r e g u la r
a c t i v i t i e s  o f  in te rm e d ia te  swimming and b eg in n in g  
g o l f  d id  n o t in c re a s e  th e  e f f e c t iv e n e s s  o f  th e s e  
a c t i v i t i e s  in  th e  improvement o f  p h y s ic a l  f i t n e s s  o f  
c o l le g e  women.
4 . In te rm e d ia te  swimming im proves th e  c a rd io v a s c u la r
e f f i c i e n c y  o f  c o l le g e  women, w hereas b eg in n in g  g o lf  
a s  ta u g h t in  t h i s  program  does n o t .
5. In te rm e d ia te  swimming w ith  supp lem en tary  iso m e tr ic
e x e rc is e s  and b eg in n in g  g o lf  w ith  supplem entary  
iso m e tr ic  e x e r c is e s  im prove th e  c a rd io v a s c u la r  e f f i ­
c ien cy  o f  c o l le g e  women.
6 . The p id i t i o n  o f  iso m e tr ic  e x e r c is e s  to  th e  in te rm e d ia te
swimming and b eg in n in g  g o l f  a c t i v i t i e s  d ev e lo p s  arm 
s tr e n g th  a s  m easured by th e  R o g e r 's  P h y s ic a l F i tn e s s  
Index T e st more e f f e c t iv e ly  th a n  mere p a r t i c ip a t i o n  in  
th e  a c t i v i t i e s  w ith o u t su p p lem en tary  e x e r c is e s .
IV. RhCOMMiSNDATIONS
In l i g h t  o f  th e  f in d in g s  o f  t h i s  s tu d y , th e  a u th o r  recommends 
f o r  f u r t h e r  r e s e a rc h :
1 . A s tu d y  in  which s u b je c ts  would p a r t i c i p a t e  in  no a c t i v i t y  
b u t would be a d m in is te re d  two t r i a l s  o f  th e  R o g e r 's  
P h y s ic a l  F i tn e s s  Index  t e a t  to  s tu d y  th e  e d u c a tio n  f a c to r
in v o lv ed  in  t e s t i n g .
An in v e s t ig a t io n  in  which c o n s id e ra t io n  i s  g iv en  to  th e  
h ig h  and low P h y s ic a l  F i tn e s s  In d ic e s  to  s tu d y  th e  
e f f e c t  o f  i n i t i a l  c o n d i t io n  on improvement o f  p h y s io e l  
f i t n e s s  in  c o l le g e  women.
An in v e s t ig a t io n  in  which im provement o f  c e r t a i n  a s p e c ts  
o f  p h y s ic a l  f i t n e s s  a re  s tu d ie d  w ith  s u b je c ts  p a r t i ­
c ip a t in g  o n ly  in  is o m e tr ic  e x e r c is e  in  o rd e r  to  s tu d y  
th e  e f f e c t  o f  th e  is o m e tr ic  e x e r c is e  program  a lo n e .
A s tu d y  which would in v e s t ig a te  th e  e f f e c t s  o f  o th e r  
a c t i v i t i e s  o f  a  c o l le g e  p h y s ic a l  e d u c a tio n  b a s ic  
s k i l l s  program  f o r  women combined w ith  a n d /o r  compared 
to  an is o m e tr ic  e x e r c is e  program  s im i la r  to  th e  one 
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GENERAL INSTRUCTIONS FOR THE ISOMETRIC EXERCISE PROGRAM
WITH THE ISO-BELT*
Each e x e r c is e  sh o u ld  l a s t  f o r  a p p ro x im a te ly  te n  seco n d s. 
The f i r s t  t h r e e  o r  f o u r  seconds shou ld  be used  to  g ra d u a lly  
in c re a s e  th e  p u l l  u n t i l  th e  d e s ir e d  e f f o r t  i s  re ac h e d . T h is  
p u l l  i s  th e n  h e ld  f o r  th e  rem ain d er o f  th e  t e n  seco n d s.
Maximum e f f o r t  sh o u ld  n o t be a tte m p ted  by a  p e rso n  ju s t  
s t a r t i n g  th e  e x e r c is e  program . A g ra d u a l in c re a s e  in  p u l l  should  
r e s u l t  a s  th e  in d iv id u a l  c o n tin u e s  th e  program . P a in  i s  an 
in d ic a t io n  t h a t  th e  in d iv id u a l  i s  e x e r t in g  to o  much f o rc e ,  and 
she shou ld  red u ce  th e  fo rc e  im m ed ia te ly . I f  p a in  c o n tin u e s  to  
accompany any e x e r c i s e ,  t h a t  e x e r c is e  sh o u ld  be d is c o n tin u e d  
te m p o ra r i ly .
T here i s  no s e t  o rd e r  in  which a l l  th e  e x e r c is e s  shou ld  
be d o ne .**
* I s o - b e l t  d e s ig n e d  and m an u fac tu red  by F ra n c is  A. D rury , 
Baton Rouge, L o u is ia n a .
* * " Iso m e tr ic  C o n tra c tio n  E x e rc is e s  With I s o - b e l t , "  




The s u b je c t  p la c e s  th e  r i g h t  fo o t  on th e  wooden b lo ck  and h o ld s  
th e  b e l t  in  th e  r i g h t  h an d , palm fa c in g  up . An upward fo rc e  i s  
e x e r te d  by f le x in g  th e  elbow . A downward fo rc e  I s  e x e r te d  on 
th e  b lo ck  by th e  fo o t  to  keep  i t  on th e  f l o o r .  E x e rc is e  i s  




The s u b je c t  d o u b le s  th e  I s o - b e l t  and h o ld s  a  do u b le  lo o p  in  each 
hand . H olding th e  arms abou t c h e s t  h ig h , she a tte m p ts  to  p u t th e  
r i g h t  hand in  f r o n t  o f  th e  l e f t  sh o u ld e r  and th e  l e f t  hand in  
f r o n t  o f  th e  l e f t  s h o u ld e r . Arm p o s i t io n s  a re  th e n  re v e rs e d  and 




The s u b je c t  lo o p s  th e  b e l t  around th e  w r i s t s  and h o ld s  th e  hands 
abou t head h ig h  in  f r o n t  o f  th e  body. She a t te m p ts  to  move th e  
hands away from  th e  m id - l in e  o f  th e  body.
APPENDIX E
EXERCISE A—SCAPULA ADDUCTORS
The s u b je c t  d o u b le s  th e  b e l t  and h o ld s  a  doub le  lo o p  in  each  
hand . H olding th e  arm s ab o u t s h o u ld e r  h e ig h t ,  she  a t te m p ts  to  




The s u b je c t  p la c e s  th e  b e l t  under th e  bench w ith  a  lo o p  o f  th e  
b e l t  in  each hand . K eeping th e  elbow s s t r a i g h t ,  she e x e r t s  a 




The s u b je c t  h o ld s  a  lo o p  o f  th e  b e l t  in  each  hand and p u ts  th e  
b e l t  b eh in d  th e  h ead . She p u shes backward w ith  th e  head and 
p u l l s  fo rw ard  w ith  th e  handa .
APPENDIX H
EXERCISE 7—KNEE ABDUCTORS
The s u b je c t  lo o p s  th e  b e l t  around  b o th  k n ees  and a tte m p ts  
move th e  k n ees  away from  th e  m id - l in e  o f  th e  body.
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APPENDIX 1
EXERCISE 8—KNEE ABDUCTORS (ALTERNATE METHOD)
In  th e  a l t e r n a t e  method w ith o u t th e  b e l t ,  th e  s u b je c t  le a n s  
fo rw ard  and p la c e s  h e r  hands on th e  o u ts id e  o f  th e  k n e e s . She 




The s u b je c t  le a n s  fo rw ard  and p la c e s  h e r  fo rearm  betw een h e r  
kn ees  w ith  th e  elbow  a g a in s t  th e  in s id e  o f  one knee and th e  
palm o f  th e  hand a g a in s t  th e  in s id e  o f  th e  o th e r  k n ee . She 
a tte m p ts  to  move th e  k n ees  tow ard  th e  m id - l in e  o f  th e  body.
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APPENDIX K
EXERCISE 10— DEAD LIFT
The s u b je c t  s ta n d s  w ith  b o th  f e e t  on th e  wooden b lo c k . She bends 
th e  k n ees  s l i g h t l y ,  g ra s p s  th e  lo o p  o f  th e  b e l t  betw een and a t  
th e  l e v e l  o f  th e  k n e e s , and p u l l s  upw ard, k eep in g  th e  arms s t r a i g h t .  
The a n g le  o f  th e  back w ith  th e  f lo o r  sh o u ld  be ab o u t 60 d e g re e s .
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APPENDIX L
EXERCISE I I —ABDOMINAL CONTRACTION
The s u b je c t  s ta n a s  and p u l l s  in  th e  abdom inal w a ll  a s  f a r  a s  
p o s s ib le .
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APPENDIX M
ISO-BELT AND SPRING-SCALE MEASURING DEVICE
Top o f  p i c tu r e :  th e  I s o - b e l t  u sed  f o r  th e  e x e r c i s e s .
Bottom o f  p i c t u r e :  th e  s p r in g - s c a le  d e v ic e  used  f o r  p ro v id in g  
m o tiv a tio n  and p e r io d ic  m easurem ent o f  s t r e n g th  f o r  s u b je c ts  
p a r t i c ip a t i n g  in  th e  is o m e tr ic  e x e r c is e  program .
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APPENDIX N
TABLE TOR CONVERSION OF PULSE RATES TO CARDIOVASCULAR 
EFFICIENCY SCORES FOR THOSE COMPLETING THE 
THREE-MINUTE STEP TEST*
S tan d a rd _____________ S co re  30 s e c ,  p u lse














Very Poor 0-27 117-120
♦ Jean  Hodgkins and V era S k u b ic , " C a rd io v a sc u la r  E f f ic ie n c y  
T e s t S co res  f o r  C o lle g e  Women in  th e  U n ited  S t a t e s , "  The R esearch  
Q u a r te r ly . XXXIV {December, 1 9 6 3 ), p . 461 .
VITA
The a u th o r  was b o m  in  M inden, L o u is ia n a  on J u ly  24 ,
1925. She r e c e iv e d  h e r  e le m e n ta ry  and h ig h  sc h o o l e d u c a tio n  
a t  Minden High S c h o o l, g ra d u a t in g  from  th e r e  in  1942.
She re c e iv e d  a  B ac h e lo r  o f  S c ie n c e  d e g re e  in  P h y s ic a l  
E d u c a tio n  from  L o u is ia n a  P o ly te c h n ic  I n s t i t u t e  in  R u sto n , 
L o u is ia n a  in  1945. The M aste r  o f  S c ie n c e  d e g re e  w ith  a  m a jo r 
in  P h y s ic a l  E d u c a tio n  and a  m inor in  H e a lth  E d u c a tio n  was 
aw arded by L o u is ia n a  S t a t e  U n iv e r s i ty  in  1955-
The D octo r o f  P h ilo so p h y  d eg ree  w ith  a  m ajo r in  P h y s ic a l  
E d u c a tio n  and a  m inor in  E d u c a tio n  was o b ta in e d  from  L o u is ia n a  
S ta t e  U n iv e r s i ty  in  May, 1964 .
The a u th o r  was em ployed by th e  P o r t  A r th u r  In d e p e n d e n t, 
S ch o o l D i s t r i c t  a s  t e a c h e r  o f  p h y s ic a l  e d u c a tio n  from  1945-1955. 
S in c e  1955 she  h a s  been  a  member o f  th e  f a c u l t y  o f  th e  D epartm ent 
o f  H e a l th ,  P h y s ic a l  and R e c re a t io n  E d u c a tio n  a t  L o u is ia n a  S t a t e  
U n iv e r s i ty .
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